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Radio  Row  Revisited 

—it's  alive  and  well  in  Tokyo-    -,,..,..--   WfiHO 

How  To  Work  Europe  With  An  HT 

—  hint:  requires  trans-Adantic  pbne 

fare ...  WB9PYM 

What?  CB  Repeaters?! 

—perfectly  legal,  too WA4EOX 

A  Complete  X*Band  Transmitter 

—  easy  to  build *  ,*  -  .  ^   WISNN 

Shock!  r! 

—  what  to  do  when  Thor's  hammer 

fails McAlister 

The  PVC  Portable 

—a  'go  anywhere"  2rn  ground  plane        WA6RJIC 

The  Amazing  Mobile  Life  Preserver 

—simple,  but  elfective W2EVM 

Power  Line  DX 

—(almostj  wifeless  remote  control    N2CX 

Ruddy  Good  Show! 

—2  meters  in  the  Mother  Country G3WDI 

Rock  Steady 

—  touchtone^^'^  stability  for  Heath's 

HW-2021 WA5RON 

In  the  Eye  of  the  Beholder 

—  ugly  transformers  make  beautiful  power 


supplies    .  ,  .  , ,..,....,.. 

The  End  of  Rf  Feedback 

—  here's  how  the  pros  do  it. 

The  Heavyweight 

^a  keyer  base  that  stays  put 

Sleight  of  Hand 

—getting  12  V  from  24- V  transfornnefs 

CB  to  10 

—part  IX:  a  pair  of  Radio  Shack  rigs. . 

In  Search  Of  Stability 

—  temperature-compensated  crystal 
oscillators    . , 

On  Your  Mark! 

—  RTTY  tips  for  the  TS-820 

A  WWV  Primer 

— become  a  calibration  freak 

The  Swiss  Fork  Special 

— hajf-a-beam  space  saver 

The  End  of  the  Raf  s  Nest 

—a  sensible  operating  console 

2001  -  3 

—a  ham  odyssey  
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3  The  Kalculattng  KIM-1 

—  calculator  versatility  for  any  KfM,  . ,    Lasher 

[^  A  No-Cost  Digital  Clock 

—  use  your  programmable  calculator.  .  .N8RK 

"^  The  BASICS  of  L-Network  Design 

—  your  micro  makes  it  simple      .. 

Hung  Up  On  Autopatch! 

—build  this  frustration  fighter , 

Updating  the  Wilson  1402 

—  making  a  good  rig  better , 

Quick  Check  For  TT  Pads 

—  test  for  flea  market  bargains      ... 
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WA9RAQ 


K3BPP 


The  Op  Amp  Beam  Heading  Indicator 


KtBV 


WA7VCS 


VE3fKR 


W4VGZ 


W4RYO 
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—modernize  your  antenna  system .  . , 
Super  Charger 

— ^keeps  meads  up  to  snuff 

HW-101  Owners,  Check  This! 

—  RIT  mod  for  the  good  old  HW  101 HB9BLU 

Sidetone  1$  A  Must 

—  improves  your  fist  enormously 

The  Tiny  Tone  Repeater  Saver 

—  super-small  tone  burst  system   

Dispense  It  Rightl 

—  simple  tips  for  wire  and  cord 

Ham  Radio  Is  NOT  A  Rich  Man's  Hobby 

—  another  myth  exploded  WA6NCX/I 

The  Toggled  22 

—  Simplified  program  for  your  IC-22S    .    .    Fletcher 

Custom-Make  Your  Key  Paddle 
—the  iambic  Zephyr.  .  ...... 

Don't  Let  Your  Battery  Die 

^extend  Its  life  with  this  simple  timer       WB8TXG 

New  Life  For  Double  Sideband? 

— awake,  ye  pioneers,  and  get  cracking  iC1  lO 

Time  And  Tide—  Digitally 

—  march  to  a  different  drummer WA1TNC 

The  Sneaky  ] 

-for  cliff  dwellers  and  other 

unfortunates  .  ,  .  ,  ,  .  ,  ,  *  .^  * . ,  .  .  .  W8FX/4 

The  End  of  Autopatch  Embarrassment 

—  don't  get  caught  with  your  Micoder^^ 

down .    W4CUC 

The  ''Do  It  Air  Digital  Clock 

—  it's  even  programmable  .  , , ItfiUGT 

More  CW  Fun  With  Break-In  Keying 

—  how  it  works  WBfltTH 

Poor  Man's  Cruise  Control 

—  better  than  the  commercial  jobs  W9CGJ 
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Fifty  years  ago  in 
1928,  Henry  Ra- 
dio first  offered  to 
help  amateur  ra- 
dio operators  solve  their  communications 
problems.  Today  Amateurs,  not  only  in  the 
United  States  but  throughout  the  free  world, 
still  look  to  Henry  Radio  as  their  preeminent 
supplier  of  fine  communications  equipment. 
Fifty  years  is  a  long  time  in  the  life  of  an 
individual.  It  is  a  long  time  in  the  history  of 
amateur  radio.  So  we  are  proud  to  be  cele- 
brating our  fiftieth  anniversary  of  serviceto 
Amateur  Radio.  We  believe  it  says  some- 
thing important  about  Henry  Radio  and 
about  the  pioneering  contributions  we  have 
made  to  our  industry. 

From  the  begin ing,  we  offered  personalized 
service.  Service  that  recognized  that  every 
person's  needs  were  as  individual  as  each 
person  is  unique. 

We  were  the  first  to  offer  low  cost  time 
sales  of  Amateur  equipment.  We  were 
among  the  first  to  trade  for  used  equipment. 


Even  then  we  had 
an  expert  service 
department  to 
assure  that  each 
piece  of  equipment  operated  the  way  it 
should.  We  pioneered  ''satisfaction  guaran- 
teed" and  the  ten  day  free  trial  poficy.  Then 
as  now  we  recognized  our  obligation  to 
provide  amateurs  everywhere  with  fine 
equipment  and  good  service. 
At  Henry  Radio  we  don't  know  any  other  way 
of  doing  business.  Since  we  have  been  active 
amateurs  for  all  these  years,  we  know  the 
correct  answers  when  we  ask  ourselves,  "Is 
this  the  way  I  would  want  to  be  served  if  I 
were  a  customer  of  Henry  Radio?' \ 

Looking  back,  50  years  seems  a  long  time. 
Looking  ahead  we  feel  like  eager  youngsters 
impatient  to  know  the  exciting  new  experi- 
ences that  the  next  50  years  will  bring.  Eager 
to  help  our  amateur  friends  all  over  the 
world  share  the  unique  communication 
thrills  that  only  amateur  radio  can  provide, 

May  we  help  you? 


W6WNE    f    J^t^€i  (i 


11240  W.  Olympic  EUd.^  Los  Angeles,  Calif.  90064    213/477-S701 

931   H.  Euclid.  Anaheim,  Calil.  92801  714/772*9300 

Butler,  Missouri  64730  816/679-3127 
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THE  NEW  INDUSTRY  STANDARD 
OF  PERFORMANCE ...  IS  THE  WilSOn  SYSTEM  ONE 

A  DX'ers  delight  operating  20  meters  on  a  full  26'  boom  with  4  elements,  4  operational  elements  on  20-15- 
10,  plus  separate  reflector  element  on  10  meters  for  currect  monoband  spacing.  Featured  are  the  large 
diameter  High-Q  traps,  Beta  matching  system,  heavy  duty  taper  swaged  elements,  rugged  boom  to  element 
mounting  ,  ,  .  and  value  priced!  Additional  features:  '  SWR  less  than  1.5  to  1  on  all  bands  -  10  dB  Gain 
*  20-25  dB  Front-to- Back  Ratio. 


The  mechanically 

superior  construction 

uses  heavy  duty 

boom  to  element 

extrusion. 


9STCR 


Advanced  design  large  diameter 
Q  Traps  for  minimum  loss  and  maximum  power  capacity 


Insulated  driven 
element  with 
precision 
Beta  match 
and 
heavy  duty 
element 
mounts. 
Shown  with  Wilson's  new  optional 
Toroid  Core  BN-50-A  Balun. 


SPECIFICATIONS:  SY-1 
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Matching  Method   ,  . . .  Beta 

BandiWIHi 14-21-28 

Aiftximum  Power  Input  Legal  Umji 
VSWR  (at  Resonanc^]^     K5  to  1 
jmpedafice  ^  «..,,.  ^  . .  50  ohms 
Gain »  .    to  dB 


s 


s 


2z: 
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Boom  Length       ,    26' 
Boom  Oiameter   .  2"  O.D. 
No.  of  Elements.  .  5 
Longest  Element     26'  7' 
Turning  Radius    .   IB'  6' 
F/B  Ratio.  .  ,  -,  ,    20  25  dS 
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itt 


Required 
Mast  Diamdtef 
Surface  Area 
Windfoad  at  7S  mph 
Shipping  Weight  ,  .  . 


A         E        E 


2"  O.D. 
8.6  sq.  ft- 
215  lbs. 
65  lbs. 


20  METERS 


I 

A 


BEAtEBSHiPS 
AVAILABLE^ 

Wr  firr  Umhkte  iof  turu   1; 


UPS  Shipment  in  2  Cartons 
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ARMA  GETS  MOVING 

One  of  the  main  features  of 
the  Atlanta  Hamfestival  this 
year  was  a  meeting  of  the 
Amateur  Radio  Manufacturer's 
Association  (ARMA),  The  main 
subject  of  the  meeting  was  a 
report  of  the  resuits  of  my  visit 
a  few  days  earlier  to  the  ITU  in 
Geneva.  I  went  there  to  find  out 
what  the  feeling  was  of  the 
amateurs  at  the  ITU  as  far  as 
prospects  for  the  continuation 
of  the  amateur  radio  alloca- 
tions which  might  result  from 
WARC  next  year. 

U.S.  amateurs  seem  to  be  op- 
timistic, mostly  as  the  result  of 
the  report  of  the  actions  of  the 
WARC  prefiminary  conference 
within  our  own  country.  The 
news  that  the  U.S.  position 
asks  for  several  new  ham 
bands  in  the  shortwave  bands 
is  encoyfaging,  until  you  have 
some  input  as  to  the  actual 
chances  of  such  a  theory 
coming  off. 

My  report  to  ARM  A  was  that  I 
was  unable  to  find  any  cause 
for  optimism  at  Geneva.  The  re- 
cent actions  of  the  ITU  have 
been  to  express  the  solidity  of 
the  Black  Block,  a  44-vote 
African  steamroller  which  has 
so  far  wiped  out  all  the  amateur 
satellite  frequency  allocations 
above  450  MHz  (a  loss  of 
237,249  MHz  in  the  amateur 
allocation)  and  made  hash  of 
the  marine  band  allocation,  de- 
fying all  technical  and  scien 
tific  advice  in  the  process- 

In  general,  the  African  feef- 
ing  is  this:  10  percent  of  the 
people  of  the  world  grabbed  90 
percent  of  the  frequencies  at 
the  T947  WARC,  they  prevented 
any  changes  being  made  at  the 
next  WARC  in  1959,  they  pre- 
vented any  WARC  a1  all  in  1969, 
and  now,  in  1979,  the  chickens 
all  come  home  to  roost  and  the 


Africans  are  set  to  really  get 
even. 

Amateur  radio  is  of  incredi- 
ble value  to  these  coun^ 
tries— we  know  that,  but  they 
don't.  They  think  of  ham  radio 
as  a  white  man's  hobby,  and 
they  have  some  pretty  negative 
feelings  about  the  whole  mat- 
ter.  My  proposal  for  ARM  A  is  to 
organize  a  drive  to  fund  a  mis- 
sion to  go  to  some  of  these 
black  countries  to  see  if  it 
might  be  possible  to  get  them 
to  give  the  Jordon  scheme  a  try. 
In  1970,  despite  a  very  brisk 
civil  war  in  jordon,  ham  club 
stations  were  set  up  in  every 
youth  club  in  the  country  and 
classes  were  run  to  teach 
amateur  radio  theory  and  code. 
Within  three  years,  they  had  ac- 
tive  ham  stations  going 
everywhere  and  over  500  N- 
censed  amateurs.  Within  just 
three  years,  Jofdon  went  from 
having  no  technicians  to 
having  a  large  number,  enough 
so  that  they  could  consider  set* 
ting  up  an  electronics  manufac- 
turing facility. 

Also  heard  was  a  testimony 
from  Noel  Eaton,  the  president 
of  lARU,  the  ARRUs  interna- 
tional arm.  Noel  was  asked  to 
explain  what  the  ARRL  and 
their  lARU  had  done  to  prevent 
a  situation  such  as  had  taken 
place  in  1971  when  we  lost  the 
satellite  microwave  ham 
bands.  He  said  that  lARU  had 
worked  only  in  those  countries 
where  they  had  member 
societies,  a  fact  which  was 
dismaying  since  there  are  no 
amateur  societies  possible  in 
countries  where  amateur  radio 
is  virtually  undeveloped,  and 
these  are  the  countries  with  the 
votes  which  we  need  so  badly 
next  year  at  Geneva.  ARM  A  wiil 
be  asking  everyone— manufac- 
turers, dealers,  and  Individual 


hams— to  contribute  to  a  fund 
to  send  a  mission  to  some  of 
these  Black  Block  countries 
and  make  the  effort  to  try  and 
get  ihem  interested  for  their 
own  benefit  in  developing 
amateur  radio  and  in  support- 
ing it  next  year  at  Geneva.  The 
amount  oi  money  needed  is  in- 
significant really,  $10  to  S20  per 
week  for  a  period  of  three 
months  for  every  firm  in  the 
field,  plus  donations  from 
amateurs  who  care  enough  to 
try  to  preserve  amateur  radio. 
By  mid-July,  it  should  have 
been  apparent  if  amateurs  and 
the  ham  industries  are  suppor- 
ting this  emergency  plan.  There 
is  very  little  time  left  to  try  to  in- 
fluence the  WARC  decision,  so 
if  we  are  unable  to  get  this  go- 
ing immediately,  it1l  be  too 
late. 

BRAVO  FOR  FRED 

Fred  Goldstein,  who  was  one 
of  our  editors  a  couple  years 
back,  has  some  good  ideas  for 
those  of  you  with  pioneering 
blood  still  left  unclotted.  His  ar^ 
tide  two  years  ago,  "AM  Is  Not 
Dead,  It  Never  Existed  At  All," 
upset  a  lot  of  old-timers.  His 
current  article  may  just  do  the 
same  to  sidewinders.  Is  tt  really 
possible  that  double  sideband 
may  be  more  band  conservative 
than  single  sideband?  How  can 
a  6  kHz  wide  signal  conserve 
more  band  than  a  2.7  kHz 
signal? 

Fred  doesnl  go  into  this 
aspect  of  the  situation,  but  G.E. 
brought  it  up  back  in  the  '50s 
when  they  were  trying  to  get 
DSB  accepted  by  the  military 
over  SSB.  Frankly,  as  Tve  writ- 
ten several  times  down  through 
the  years.  1  think  G.E.  may  have 
had  the  better  system  and  thai 
Collins  outfoxed  them  polit- 
ically when  they  laid  Collins 
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Don't 

be 
Fooled  ! 


Not  all  dealers  are  Kenwood  dealers,.. and 
all  dealers  who  carry  Kenwood  products  are 
not  Authorized  Kenwood  dealers.  But  when 
you  see  this  plaque  youll  know  you're  in  the  right  place. 

Only  an  Authorized  Kenwood  dealer  offers  factory  trained  service  technicians 
and  sales  personnel,  an  extensive  stock  of  spar^  parts  and  a  direct  line  of 
coninnunications  with  factory  technicians*  He  offers  the  complete  Kenwood 
line**, the  finest  line  of  Amateur  Radio  equipment  availabla 

Kenwood  is  unique  in  the  industry*  offering  seminars  for  Its  dealers'  personnel, 
bringing  the  latest  information  from  the  factory  to  the  people  you  deal  with. 
This  is  just  one  more  example  of  the  ways  in  which  Kenwood  has  become 
the  Pacesetter  of  Amateur  Radio. 

When  you  buy  Kenwood. ..you  buy  the  best 

ALABAMA,  Lof\g*B  Electronics,  Brrmingham  •  ALASKA,  Reliable  Electronlct,  Anchorage  ■  ARf* 
ZONA,  Power  Communications.  PhoenfK  •  CALIFORNIA,  Ham  Radio  OutJat,  Buriingame  *  Ham 
Radio  Outlet,  Van  Nuys  -  Ham  Radio  Outlel,  Anaheim  -  Henry  Radio  Company.  Anaheim  *  Henry 
Radio,  Incorporated^  Los  Angeles  *  Webster  Radlo^  Fresno  *  COLORADO,  CW  Electronics*  Denver 
•  IOWA,  HI  lnc,t  Council  Bluffs  >  FLORIDA,  Amateur  Electronic  Supply,  Orlando  -  Amateur  Radio 
Center,  Miami  -  Grice  Electronlct,  Pensacdia  *  HAWAIL  Lafayette  Radio  Company,  Honolutu 
-  ILLINOIS,  Eflckson  Communicationt,  Chicago  -  Klaus  Radio,  Peorfa  •  INDIANA.  Graham  Elec 
tronicSj  indiarapoiis  -  Hooaier  Electronics,  Terra  Haute  *-  Kryder  Electronics.  Fort  Wayne  •  KAN- 
SAS, Associated  Badio,  Overland  Park  -  LOUfSlANA,  Digitsi  Eieotronlcs.  New  Orleans  •  MAINE, 
Craig  Radio  Company,  Portsmouth  •  MARYLAND,  Eiectronic  International  Service,  Wheaton  • 
Profeasional  Electronics,  Baltimore  •  MASSACHUSETTS,  Tufts  Eleclfonics,  Medtofd  *  MICHIGAN^ 
Electronic  DistHbirtors,  Muskegon -Radio  Suppiy  and  Engineering,  Ci'awson  •  MINNESOTA,  Elec- 
tronic Center,  Mtnneapoiis  •  MISSOURL  Ham  Radio  Center,  St.  Louis  -*  Henry  Radio  Company, 


Authorized  Dealer 


Butler  -  Mfdcom  Electronics,  St  Louis  •  MONTANA,  Conloy  Radio  Center,  Biliings  *  NEBRASKA, 
Communtcatlons  Center,  Lmcoln  •  NEW  MEXICO,  Electronic  Module,  Hobbs  *  NEW  YORK,  Adiron- 
dack Radio  Supply,  Amsterdam  -  Harrison  Radio,  Farmrngdale  *  NORTH  CAROLII^fA,  Freck  Radio 
Supply,  Ashevilie  -  Vlckers  Electronics,  Durham  ♦  OHIO.  Amateur  Electronic  Supply,  Wicktille  - 
Srepco  ETectronica,  Dayton  *  OKLAHOMA^  Derrick  Electronics,  Broken  Arrow  -  Radio,  Incor- 
porated, Tutsa  •  OREGON,  Portland  Radio,  Medford  -  Portland  Radio,  Portland  •  PENNSYLVANIA, 
Electronic  Exciiange,  Souderton  ^  Hamtrcmtci,  Trevose  ^  JRS  Dlatributors,  York  •  SOUTH  CARO- 
LINA, Accutek,  Incorporated,  Green vlife  •  SOUTH  DAKOTA,  Burghardt  Amateur  Center,  Water- 
town  *  TENNESSEE,  Amateur  Radio  Supply  of  Nasliviile,  Madison  -  Sere-Rose  and  Spencer, 
Memphis  •  TEXAS,  AGL  Eiectronica,  Oalias  -  Douglas  Eiectronics,  Corpus  ChrlstJ  -  Electronics 
Center,  Dafias  -  Madison  Electronics.  Houston  •  UTAH,  ManwJll  Supply  Company,  Salt  Lake  City 
•  WASHINGTON.  Amateur  Radio  Supply  Company,  Seattle  -  ABC  Communicationa,  Seattle  • 
WiSCOHSiN,  Amateur  Electronic  Supply,  Milwaukee.  ^  ^^  ^     3^  ^gj^ 


TRiO  KENWOOD  COMMUNICATIONS  INC. 
1111  WEST  WALNUT/COMPTON.  CA  90220 


ham  gear  on  the  top  brass  of 
the  SAC.  I  sure  wish  someone 
who  was  on  the  inside  of  that 
Intrigue  would  spill  the  beans 
in  an  article. 

Frorn  my  vantage  point,  il  ap- 
peared  as  if  Mort  Kahn  W2KR 
and  Don  Merten  K2AAA 
{hmmm,  what  was  Don's  reai 
call?  I  think  it  was  W2U0L)  had 
a  deal  with  Art  Collins  W0CXX 
to  get  SSB  accepted  by  the  Air 
Force.  Mort,  who  had  sold  out 
his  Temco  (transmitter  manu- 
facture) interests  to  Otis 
Elevator  for  a  few  megabucks, 
had  the  clout  to  pull  it  off.  They 
all  got  after  General  Curtis 
LeMay,  the  head  of  SAC,  and 
General  Griswold,  his  second 
In  command  (both  hams),  to  try 
out  the  Collins  sideband  gear 
on  SAC  planes. 

The  results  were  fantastic  as 
compared  with  the  old  AM  rigs, 
so  SAC  went  SSB.  dragging  the 
Air  Force  and  then  the  other 
sevices  with  them.  Hams  of  the 
'5Qs  will  remember  the 
hamming -a  round-the-world 
flights  on  SAC  planes  with 
Mort,  Don,  LeMay,  Grlswold^  or 
even  a  high  FCC  official 
operating.  I  talked  to  'em  all 
many  times. 

While  Collins  was  putting  on 
the  demonstrations  from  SAC 
planes,  with  extra  ham  stations 
set  up  for  LeMay  In  his  office, 
his  car,  his  boat,  his  home.  etc. 
(I  may  have  been  a  bit  more 
generous  than  Collins,  but  that 
was  the  way  I  heard  it  at  the 
time)^  General  Electric,  with  an 
obviously  superior  communica- 


tions system,  waited  around  for 
the  military  to  find  out  about  it. 
They  never  did.  CatI  it  lobbying, 
call  it  salesmanship— SSB  won 
out  totally. 

G.E.  was.  as  Fred  hints, 
before  their  lime.  Their  system 

of  synchronous  detection  was 
good,  but  it  was  loo  com* 
plicated  for  those  days.  The 
changing  of  the  transmitter  for 
double  Sideband  was  duck 
soup,  but  the  detector  for  the 
receiver  was  horrendous,  re- 
quiring about  twenty  tubes  for 
any  decent  performance.  To* 
day  this  would  require  one  inex- 
pensive IC.  That's  progress. 

Okay,  you  want  to  know  how 
it  is  possible  for  a  6  kHz  wide 
signal  to  conserve  radio  spec- 
trum belter  than  a  2,7  kHz 
signal,  right?  The  number  of 
signals  you  can  tune  In  suc- 
cessfully in  a  given  band  is  the 
critical  number,  not  how  wide 
each  signal  is.  With  syn- 
chronous detection,  we  pass 
signals  which  appear  on  both 
sidebands,  but  reject  those 
which  appear  on  only  one.  Thus 
you  can  have  two  DSB  signals 
only  a  few  Hz  apart  and  you  will 
tie  able  to  tune  each  one  in  with 
minimal  Interference,  while 
SSB  signals  must  be  2.7  kHz 
apartt  Bt  the  least. 

We  won*t  know  exactly  how 
close  together  and  what  varia- 
tions in  signal  strength  we  can 
handle  until  experiments  have 
been  made  using  modern  com- 
ponents. We  do  know  that  we 
can  handle  about  55  SSB  chan- 


Corrections 


I  would  like  to  note  one  error 
in  my  article  C'The  Invisible  All- 
band  Antenna,"  June,  1976)— 
the  captions  of  the  photo- 
graphs on  page  93  are  reversed. 

Gary  H.  Toncre  WA4FYZ 

Miami  FL 

We  goofed.  We  overlooked 
one  major  and  two  minor  errors 
In  the  proofs  for  our  article. 
^'Another  Ten  Minute  Timer?", 
tn  the  May,  1978,  Issue.  We  can 
only  plead  lack  of  experience  in 
correcting  proofs. 

Here  are  the  corrections; 

1)  In  the  schematic^  the  col- 
lector of  Qi  should  be  con- 
nected through  03  to  the  base 
of  Q2.  It  should  not  be  con- 
nected to  the  emitter  of  Q2. 

2)  AU  the  solder  pads  that 
seem  to  be  isolated  are  pari  of 
the  ground  circuit.  They  should 
all  be  connected  by  a  ground- 
ing foM  going  around  the  circuit 
board, 

3]  Cut  the  folt  between  the 
emitter  and  base  of  Q2  (the  lit* 
tie  transistor). 

We  sincerely  apologize  for 
any  inconvenience  caused  by 


these  errors.  Thanks  to  N4NN 
for  bringing  them  to  our  atten- 
tion. We  promise  to  be  more 
careful  next  time  (experience  is 
a  great  teacherS}. 

David  Boyd  K9WiX 

Waukegan  IL 

Max  Boyd  N9MX 

ColUnsvlile  \L 

Things  look  quite  different  in 
print!  My  article  In  the  June 
issue  on  page  118  ("Enjoy  All 
Bands  With  A  Remote  Tuner") 
contains  an  error.  1  reference 
the  use  of  two  slep^down 
transformers  back  to  back,  to 
keep  the  120  ac  off  the  tower. 
This  is  wrong.  What  I  meant 
was  that  the  control  cable  has 
only  the  24  V  ac  and  not  the 
primary  (line)  120  ac.  Of  course, 
the  120-volt  side  of  the  trans- 
former does  put  120  ac  on  the 
tower.  But  it's  inside  the 
remote  tuner  where  proper  in- 
sulation, etc.,  can  be  used.  1 
thought  it  important  to  make 
this  point  clear  as  a  safety 
measure, 

H.  M- Rosenthal  KL7AE 
Anchorage  AK 


nets  within  the  amateur  20m 
phone  band  (150  kHz  width). 
The  tests  of  the  '50s.  using 
tube-type  detectors,  indicated 
thai  we  could  pack  almost  ten 
times  that  number  of  stations 
in  the  same  band  at  one  time 
using  DSB, 

Before  putting  Collins  or  the 
Air  Force  down,  remember  that 
the  Air  Force  needs  to  get 
signals  through  from  their 
bases  to  their  planes.  They  are 
not  fighting  interference  from 
other  stations  as  hams  are,  so 
all  they  need  is  the  ability  to 
copy  weak  signals  through 
noise.  As  far  as  that  is  con> 
cerned.  there  is  probably  little 
difference  between  SSB  and 
DSB.  The  milttary  acceptance 
of  SSB  got  several  firms  into 
production   of    this   type   of 


equipment,  so  DSB  experiment- 
ing fell  by  the  wayside. 

Perhaps  it  is  time  for  ama- 
teurs  to  pick  up  the  ball  again 
and  get  into  experimenting 
with  DSB  ...  it  could  hold  more 
promise  for  alieviating  in- 
terterence  on  our  bands  than 
any  other  development,  and  It's 
been  with  us  for  over  twenty 
years. 

APRIL  WINNER 

Since  more  readers  used 
their  Reader  Service  card 
ballots  to  vote  for  his  article 
than  to  vote  for  any  other,  L.A. 
ErwJn,  Jr;  WA4FDE  of  Lyman 
SO  has  been  named  April's 
"Most  Popular  Article''  award 
winner,  A  check  for  $100  has 
been  sent  to  him  for  "How 
Sun  spots  Work." 


Ham  Help 


I  am  stationed  in  the  United 
Kingdom  and  need  a  1700  Hz 
tone  to  key  2m  repeaters,  I 
would  like  to  get  in  touch  with 
anyone  who  has  installed  one 
on  a  Tempo  VHF/One  Plus, 

Charles  Moore  WD5DXX 

10TRW  Box  935 

ARC  NY  09236 

1  have  a  stock  ARC-2/RT-91 
receiver'transmitter.  The  last 

article  1  read  in  connection  with 
the  ARC-2  was  from  Roy 
Pofenberg,  on  its  conversion,  in 
October,  1962-  1  need  more  in- 
formation: proper  operation 
(procedural  type),  and  dos  and 
don'ts.  1  would  appreciate  a 
copy  of  the  military  ''operation 
En  maintenance"  manual  (will 
pay  for  expenses).  All  ARC''2 
owners  are  welcome  to  write  in 
and  share  typical  probiems  and 
solutions  with  me. 

H.  Koutsoupakis 
34  24  29  Street  B, 
Astoria  NY  11106 

1  need  a  schematic/manual 
or  any  information  on  the 
Elmac  PMR-6A  receiver,  I  wilt 
buy  or  copy  and  return. 

John  Barclay  WD8BPI 

1115  Talley  Ave, 

Zanesville  OH  43701 

I  need  an  rf  coll  KSSBIG-I  for 
a  Hammarlund  HQ-100  re- 
ceiver. 

ri.E.  VailWB2NZQ 

56  Ridgewood  Ave. 

Yonkers  NY  10704 

I'd  like  to  get  a  100-kHz 
crystal  calibrator,  model  HA-7, 
for  a  Hallicrafters  four-band 
communications  receiver, 
model  SX-122,  any  condition. 
Could  somebody  help  me? 

Paul  Tremblay 

8  Westfield  St, 

Biddeford  ME  D400& 


Around  the  25th  of  March,  1 
was  able  to  get  into  Min- 
neapolis for  the  first  time  since 
last  year.  You  see,  I'm  disabled, 
thanks  to  a  stroke.  When  I  was 
in  town,  I  saw  your  magazine 
for  the  first  time  and  I  bought 
the  April  issue.  When  I  got  to 
page  164  (about  the  dial 
telephone),  I  almost  passed 
out. 

Although  Vm  trying  to  get  my 
Novice  ticket,  when  I  saw  this 
article,  I  had  hope  that  one  of 
my  problems  would  be  solved. 
Sadly,  the  right  side  of  my  body 
Is  partly  paralyzed,  and  it  is 
hard  tor  me  to  coordinate  my 
right  arm  to  dial  a  telephone 
number.  The  solution?  Push- 
buttons! 

i  wrote  to  every  company 
listed  in  your  article,  and  as  of 
this  day,  \  have  all  the  parts  ex- 
cept one^  i  need  just  one  of 
those  4.7  mH  (or  5  mH)  indue* 
tors  that*s  between  2  of  the  fCs. 
Per  your  article,  I  wrote  to  the 
Cramer  Company  in  Newton, 
Mass.,  and  they  refused  to  sell 
me  one.  I  have  not  yet  found 
anyone  else  who  has  a 
substitute. 

Please!    Can  anyone  help? 

Ronald  C.  Peterson 

Route  1,  Box  151 

Clear  Lake  MN  55319 

Help* 

1  have  just  gotten  my  General 
ticket  and  purchased  a  recondi- 
tioned Heath  HW*12  trans- 
ceiver.  To  my  dismay,  I  was 
unable  to  get  an  operator's 
manual  or  schematic.  If  any  of 
you  hams  could  help  me,  I 
would  be  grateful.  Please  in- 
form me  of  the  cost  involved 
and  your  address  or  send  them 
to  me  with  a  bilL  Thanks. 

Kenneth  R.  Scott  WD40Y0 

Rt  1,Box317 

Princeton  NO  27569 

(919}-6a9  2a06 
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COMPUTER-COMPATIBLE  4  MHz  TRANSCEIVER  WITH  2  VFOS 
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ICOM's  IC-211  maxiniizes  band  coverage,  speed,  performance  and  convemence  like  no  other  transceiv- 
er in  the  2  meter  world.  This  Maximizer's  single*knob  dial  provides  all  4  MH2  In  a  Sash,  right  to  your  single 
fingertip!  The  IC-211  maximizes  read-out  speed  with  positively  no  time  lag  or  backlash  m  display  sta- 
bilify,  even  in  modes  using  100  Hz  steps.  The  IC-211 's  freewheeling  dial,  with  its  superb  inertia  clutch.  Is  in* 
stantly  coordinated  with  the  high  speed,  computer  circuitry  controlled  synthesizer^s  seven  digit  read-out 
using  an  optical  chopper  There  Is  absolutely  no  mechanical  connection  between  the  smooth,  bearing 
mounted  flywheel  knob  and  the  two  dual -tracking  VFO*9,  which  come  built  into  your  IC-2li. 

#  Remote  programing:  The  IC^211  LSI  chip 
provides  foi  input  of  touch  tone  and  programing 
data  from  an  externa!  source^  such  as  the 
microprocessor  controlled  accessory  which  will 
also  provide  scan  and  other  functions  (available 
summer  '78).  Computer  control  from  a  PIA 
interface  is  also  possible  (data  available  on  re* 
quest). 

•  FM  stability  on  SSB  and  CW:  The  IC-211 

synthesis  of  100  Hz  steps  makes  SSB  as  stable 
as  FM,  This  extended  range  of  operation  is 
attracting  many  FM'ers  who  have  been  oper- 
ating on  the  direct  channels  and  have  now 
discovered  SSB. 


Single  knob  frequency  selection:  The 

IC-211  is  synthesized  with  convenient  single 
knob  frequency  selection  over  the  entire  4 
MHz,  No  more  ^ssing  with  two  or  more  knobs 
Just  to  check  what  is  going  on  around  the 
band^  One  easy  spin  of  the  dial  does  It  alL 


Two  VFO's  ballt  In:  The  second  VFO,  which 
i$  an  optional  tack-on  with  most  other  trans- 
ceivers^  Is  an  integral  feature  In  every  IC*211. 

Variable  offset;  Any  offset  from  10  KHz 
through  4  MHz,  in  multiples  of  10  KHz,  can  be 
programmed  with  the  LSI  synthesizer. 


The  IC-211  is  the  very  best  and  most  versatile  2  meter  transceiver  made:  that's  all.  For  more  information  and 
your  own  hands-on  demonstration,  see  your  ICOM  dealer  While  maximizing  performance,  the  lC-^211 
minimizes  impatience:  yours  is  ready  for  delivery  now. 


Mami^^is«  th«  »«w  f«p4iat«r  lisMd:  both 
the  fC-211  and  th«  IC'S4S/9%iB  operate  the 
the  new  FCC  repeater  spectrimi  with  no 
modification. 

AH  ICON  rBd]4»a  sIsBlflcaatly  axcssil  FCC 

cpeclticatioiu  limlttog  spuilous  emis^ons^ 


■ImiiiiiJll  iO  dB  &  -  S^H ,  f3, 0  1^  ariaMwIi  ^  Ifl  ^  jjatfttg^ '  .  ^  t>«f  tani,  B  t  tpumnr  -MiiwWltr 
Suftfiiud  widt  hawJ  IhU  nti^ttt^fHiwimt  MC  cad^  DC  ttttA, 
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UP  YOUR  NOSE 
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Letter  to  the  Editor,  QST 

We  have  read  much  of  the 
literature  regarding  ham  radio 
and  have  received  the  impres- 
sion that  hams  are  supposed  to 
be  hetpful,  friendly,  courteous, 
and  kind.  We  are  supposed  to 
say  nice  things  over  Ihe  air  so 
that  others  who  are  listening 
might  get  a  favorable  impres- 
sion about  our  hobby. 

We  believe  that  when  it 
comes  to  Richard  L.  Baldwin 
W1RU,  editor  of  QST  and 
General  Manager  of  the 
American  Radio  Relay  League, 
It  becomes  a  case  of  do  what  1 
say,  not  as  I  do. 

We  refer  to  an  unfortunate  In- 
cident where  Mr.  Baldwin  told  a 
feeble  joke  at  the  Annual  ARRL 
Convention  Banquet  (N.Y. 
State)  held  during  the 
Rochester  KY  Hamfest.  The 
butt  of  this  ioke  was  Wayne 
Green,  the  publisher  of  a  rival 
magazine,  73, 

It  was  a  bad  joke  told  in  bad 
taste,  and  we  believe  that  Mr. 
Baldwin  toJd  It  to  impress  some 
of  the  officers  of  the  ARRL  who 
were  present  in  the  room.  The 
real  kicker,  sports  fans,  was  the 
fact  that  Mr.  Wayne  Green  was 
not  there  to  defend  himself. 

Mr.  Baldwin  W1RU,  may  the 
ghost  of  Hiram  Percy  Maxim  fiy 
up  your  nose. 

LeeGr1HsWB2ZHD 

Wayne  King  N2WK 

Jltn  See  WB2J0N 

Geneseo  NY 


INSENSmVITY 


] 


1  felt  competed  to  respond  to 
Hans  J.  Mllier's  letter  in  the 
June,  1978,  issue  of  73  and 
share  my  ARRL  experience 
with  him.  Unfortunately,  Hans, 
Wayne  is  correct  about  the  in- 
sensitivity  of  the  ARRL  to  the 
Individual  amateur's  plight.  In 
response  to  your  comment 
about  ousting  officials  via  elec- 
tions, you  have  my  sincere  sym- 
pathy and  good  luck. 

in  the  two  years  of  my  ham- 
ming career,  I  have  had  occa- 
sion to  write  the  ARRL  three 
times— twice  to  obtain  a 
source  of  reference  material  for 
a  project  I  was  working  on,  and 
just  recently  to  contest  the 
election  of  a  vice  director  who  I 
feel  is  engaging  in  some  rather 


questionable  operating  prac- 
tices not  representative  of  his 
office. 

The  ARRL  response  to  both 
of  my  technical  inquiries  was 
identical.  They  stated  that 
there  was  a  shortage  of  per- 
sonnel and  that  they  could  not 
provide  individual  designs  for 
every  amateur  that  wrote  in. 
Now  you  tell  me  how  a  request 
for  a  source  of  reference 
material  gets  turned  into  a  re- 
quest for  an  individual  design.  I 
can  understand  one  request 
being  misunderstood,  but  not 
two. 

My  letters  to  Richard 
Baldwin  and  Harry  Dannals 
concerning  the  vice  director 
problem  got  an  even  better 
response.  Mr.  Dannals  did  not 
even  acknowledge  my  letter. 
Mr  Baldwin  sent  me  a  reply 
which  essentially  passed  the 
buck  to  the  director.  The  direc- 
tor never  responded,  nor  did  the 
vice  director.  At  this  point.  I  am 
undecided  whether  or  not  to 
pursue  the  problem. 

The  only  time  I  have  been 
able  to  break  the  snowstorm  at 
HQ  involved  the  use  of  the 
telephone.  I  had  about  a 
20-minute  QSO  with  Doug 
DeMaw  that  was  very  infor- 
mative and  enjoyable.  Your 
ideas  about  what  the  ARRL 
should  be  are  very  laudable  and 
1  wish  you  luck  In  your  dealings 
with  HQ.  From  my  own  ex- 
perience, however,  I  cannot 
paint  a  very  rosy  picture.  Mine 
is  only  one  man's  opinion,  but 
perhaps  others  will  feel  in- 
terested enough  to  comment. 

Richard  P.  Markey,  Jr.  WB3CFG 

Lebanon  PA 


TESTING 
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Regarding  "Naive  Ideas" 
(June,  1978),  particularly,  ham 
exams  and  the  FCC: 

I  feel  that  It  woufd  be 
counterproductive  to  put  the 
entire  licensing  system  into  the 
hands  of  the  various  ham 
clubs.  I  wouldn't  be  concerned 
about  the  cofnpetent  applicant 
passing  the  tests  under  such  a 
setup,  but  I  would  be  con- 
cerned about  the  number  of 
cronies  who  would  also  end  up 
with  licenses. 

It  brings  to  mind  my  ex- 
perience (years  ago)  as  a  Boy 
Scout  leader  confronted  with 
the  offspring  of  various  local 
poobahs  who  ended  up  loaded 


with   merit   badges,  reflecting 
more  badge  than  merit. 

I  agree  that  many  clubs  are 
making  a  commendable  con- 
tribution by  aggressive  and  ex* 
eel  lent  training  programs.  To 
award  Ihem  complete  licensing 
power  would,  in  effect,  provide 
the  temptation  for  the  club  to 
evaluate  its  own  programs,  and 
confirm  that,  yes,  they  certainly 
are  excellent. 

Personally,  I  could  see  merit 
in  authorizing  qualified ciubs  to 
administer  and  certify  tests  for 
all  grades  except  Extra,  with 
the  certified  results  forwarded 
to  FCC  for  review  and  license 
issuance.  I  think  the  Extra 
class  license  should  continue 
to  require  appearance  before 
an  FCC  examiner.  I  also  feet 
that  an  applicant  for  any  grade 
where  club-administered  tests 
were  admissible  should  have 
the  option  of  taking  the  test 
before  the  FCC  if  destfed— not 
all  hams  are  "joiners." 

Whatever  its  faults,  the 
system  of  FCC-administered 
tests  has  the  advantage  of  a 
dispassionate  and  impersonal 
treatment  of  the  applicant.  I  in- 
tend to  have  an  Extra  class 
license  some  day,  and  would 
like  to  feel  that  I  was  qualified 
and  competent  enough  to  pass 
the  exam  before  the  FCC. 

Just  to  be  sure  that  I  have 
your  attention,  I  might  suggest 
that  the  intermediate  grade 
license  tests,  administered  by 
the  authorized  cJub,  could  be 
routed  through  the  ARRL  for 
certification  of  the  club's 
qualifications,  before  license 
Issuance. 

W.W.  Parker  WA6B DP 
Laguna  Niguel  CA 


FREETANIAI 

Last  time  I  heard  you,  Wayne, 
was  on  KMOX  one  nigh!  when 
Jim  White  had  Jack  Anderson 
there,  answering  his  little  jewel 
of  an  article  about  the  amateur 
bands  that  should  be  given  up 
to  CBers.  But  you  have  talked 
to  Bob  Neil,  our  club  president, 
more  often,  Vm  sure.  He  has  a 
fine  radio  club  In  Marlssa.  I 
wish  the  Egyptian  Radio  Club 
were  more  like  the  Marissa 
club.  There's  no  discrimination 
in  Marissa. 

Not  so  with  the  Egyptian 
Radio  Club.  I'm  a  woman  with 
an  Extra  class  license,  and 
wanted  to  support  their 
repeater  simply  because  1  talk 
to  so  many  very  nice  gentlemen 
on  it  that  I  felt  t  was  "free- 
loading"  and  wanted  to  join  to 
financially  support  it. 

My  best  buddy  and  I  put  our 
applications  in.  A  paper  was 
circulated  telling  the  members 
to  vote  against  us  because  we 
were  women,  and  no  other 
reason.  So  I  asked  several 
members  If  It  was  a  men's  club. 


They  said  no.  Now,  f'm  no 
women's  libber,  and  I  will  never 
join  the  Boy  Scouts  or  a  men's 
club,  but  we  were  assured  that 
tt  was  all  right,  this  was  a  radio 
club.  Yet  I  withdrew  my  applica- 
tion by  certified  letter  and 
asked  for  my  money  ($39.00) 
back.  Bernice  Tielemann  left 
hers  in,  only  to  be  voted  out  by  2 
votes,  for  no  other  reason  than 
that  she  was  a  woman. 

I  got  an  anonymous  letter 
saying  I  should  withdraw  (after 
i  had  already  done  so)  and  not 
attend  the  meeting  solely 
because  I  was  a  female,  and 
you  can  see  a  photostat  of  the 
letter  if  you  want  to.  Then,  when 
1  got  on  that  frequency  (a  sup- 
posedly open  repeater),  these 
few  people  put  carriers  on  me 
until  t  had  to  quit,  just  because 
Vm  a  woman. 

It's  not  the  whole  club, 
Wayne,  just  a  few  within  it.  And 
it's  supposedly  not  a  men's 
club.  Can  they  rightfully  do  this 
to  Bernice  and  me?  What  can 
we  do  about  it? 

Tania  Miller  WB9TKC 
Freeburg  IL 


HOSSTRAOIN' 

Thank  you  for  the  publicity 
help  you  gave  the  Hosstraders 
Fifth  Annual  Tailgate  Swapfest 
(May  13  at  Deerfield  NH)  in  your 
"Social  Events"  column.  We 
doubled  our  last  year's  atten- 
dance and  netted  $1140,50 
which  we  gave  lo  the  Boston 
Burns  Center  of  the  Shriners* 
Hospital  for  Crippled  Children. 

Your  subscription  contrfb- 
utions  were  very  much  ap- 
preciated. K1PJ  got  the 
Kilobaud  sub  and  K1JG0  will 
be  reading  73  for  the  next  year, 
at  least. 

Norman  Blake  WA1IVB 
Cornish  ME 


ATLAS  AMEN 
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I  want  to  add  my  amen  to 
WASTUM^s  letter  printed  in 
your  May  issue  regarding  the 
service  given  to  Atlas 
customers  by  that  Oceanside 
manufacturer, 

A  couple  of  months  ago,  1 
purchased  a  used  Atlas  210 
from  a  local  dealer.  The  rig  was 
certified  by  the  dealer's  service 
department  as  '*0K.'* 

Imagine  my  dismay  when  I 
got  it  home  and  found  It 
wouldn't  work  at  all.  However, 
the  next  day  I  had  a  business 
obligation  down  in  San  Diego 
so  I  stopped  by  Atlas  in  Ocean- 
side  on  the  way  down. 

Clint  Call  W60FT  graciously 
listened  to  my  story  and  told 
me  to  stop  by  on  my  way  back 
to  Los  Angeles  that  afternoon.  I 
arrived  in  Oceanside  about  2:30 
and  called  Clint.  He  told  me 
''everything"  was  wrong  with 
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the  210,  and  that  they  were  still 
working  on  it.  Coutd  I  stay  in 
Oceanside  till  4:30,  which  is 
Atlas'  closing  time?  I  could. 

I  got  to  the  Atlas  plant  at 
quarter  after  four,  and  Clint 
said  his  technician  was  still 
working  on  It.  4:30  canne  and 
went.  Clint  told  me  the  techni- 
cian would  stay  and  work  over- 
time to  get  the  rig  fixed. 

At  about  5j  the  technician, 
whose  name  I  didn't  get, 
handed  me  the  210.  He  said  he 
had  everything  fixed  except  for 
improving  the  sensitivity  on  the 
ten  meter  band,  but  figured  I 
would  rather  have  It  almost 
completely  fixed  than  leave  it 
over,  since  he  knew  how 
frustrating  it  was  to  have  a  new 
rig  and  not  be  able  to  get  on  the 
air  with  it  immediately.  He  also 
told  me  that  the  next  time  [  was 
visiting  Oceanside  Atlas  would 
complete  the  work. 

There  was  never  a  mention  of 
money.  Strictly  no  charge- 
Guess  what  brand  of  radio  Til 
buy  when  I  get  ready  to  buy  a 
new  one? 

Larry  Forbes  AA6US 
Los  Angeles  CA 


3A2FB 

No  one  epitomized  the  true 
ham  spirit  more  than  Raymond 
De  Vos  3A2FB.  Always  ready  to 
help  his  fellow  amateurs,  Ray- 
mond extended  his  hospitality 
upon  our  first  meeting  in  1973 
and  I  came  to  think  of  him  as  a 
friend  and  advisor. 

He  assisted  me  in  obtaining 
my  Monagasque  license  and 
helped  in  countless  ways  to 
make  my  visits  to  that  tiny  prin- 
cipality more  interesting  and 
enjoyable.  A  true  gentleman, 
Raymond  always  found  the 
time  to  make  you  feel  at  home 
and  to  make  each  stay,  short  or 
long,  one  to  remember  with 
added  fondness  because  of  his 
kindness  and  courtesy. 

Thus  the  recent  death  of  Ray- 
mond De  Vos  leaves  me  and  all 
of  his  many  friends  much 
poorer  for  his  passing.  3A2FB 
is  now  silent  but  never  to  be 
forgotten. 

Morgan  W.  Godwin 

W4WFL/3A0JE 

West  Peterborough  NH 


PRESTOS 

For  years  I  had  been  telNng 
myself  to  upgrade,  as  Tve  been 
a  Tech  since  1970.  Actually, 
VHF  is  my  bag  in  ham  radio  and 
I  enjoy  6N2  SSB/CW  and  some 
FM.  But  still,  1  '^just  had  to  do 
it!"  Well,  I  spent  much  time  on 
40  and  15  CW  working  on  my 
code  speed,  but  f  was  suffering 
from  the  old  lOwpm  hump,  as  I 
learned  the  code  in  the  '60s 
"the  old  way."  Well,  down  to 


the  local  radio  store,  and  for  a 
slim  $4,95,  presto,  a  73  13-1- 
wpm  code  tape!  Then  into  the 
closet  to  insult  myself  hour 
after  hour!  "Boy/'  I  said  to 
myself,  "you  are  dumb,"  but 
before  I  knew  It,  WOW!  !  was 
actually  copying  that  stuff!  5 
days  after  the  tape  was  pur- 
chased, I  attacked  the  FCC  of- 
fice and  one  hour  later  \  was 
(am)  an  Advanced  ticket- 
holder!  I  would  say  1  spent 
about  12  to  15  hours  with  the 
tape,  and  as  the  instructions 
said,  the  FCC  test  was  so  slow 
that  I  almost  fell  asleep  be- 
tween words!  Well,  not  actual- 
ly, due  to  the  case  of  nerves  I 
had!  But  the  overtraining  of  the 
13  -h  tape  is  just  what  I  needed! 
Many  thanks  to  the  73  code 
tape  system  and  I  highly  recom* 
mend  it  to  all. 

WIIHam  R.  Shaw  WA4MMP 

Coronado  CA 

ECARS 

ECARS  is  going  full  steam 
ahead.  Now  that  propagation  is 
almost  back  to  ^'normal"  with 
short  skip  on  7  MHz,  the  East 
Coast  Amateur  Radio  Service 
(ECARS)  is  alive  and  well  on 
7255  all  day  every  day.  The  of- 
ficers and  members  invite  any 
ARS  with  or  without  traffic  to 
join  us.  For  those  who  are  not 
familiar  wfth  the  net,  ECARS  is 
a  service  net  (main  purpose  [s 
to  conserve  frequency  space) 
where  one  can  make  contact 
and  move  off  frequency.  We  do 
give  priority  to  mobiles.  You 
can  usually  find  someone  to 
rag  chew  and  discuss  your 
favorite  interest,  e.g., 
photography,  chess,  garden- 
ing, fishmg,  camping,  and/or 
phone  patching  to  a  friend  or 
relative.  ECARS  is  a  great  place 
to  meet  your  sked.  Please  join 
us  on  7255.  Membership  is  not 
required  to  participate  on 
ECARS.  We  welcome  one  and 
all— the  more  the  merrier. 
Please  write  to  K3FEC  for  addi- 
tional info,  at  10103  Ashwood 
Dr„  Kensington  MD  20795.  An 
SASE,  please. 

David  LByerW3LMP 
Stiver  Spring  MD 


LONGING  FOR  LORAN 

Just  a  very  short  note  to  let 
you  know  that  I  was  most  im- 
pressed with  two  articles  in  the 
April  and  May  issues  of  73. 

Both  issues  contained  ar- 
ticles by  Ralph  Burhans,  a  non- 
ham  looking  for  a  place  in 
which  to  publish  a  related  but 
not  direct  electronics  applica- 
tion. Your  publication  has  long 
been  known  as  one  in  which 
such  efforts  can  be  rewarded. 

Ralph  and  I  have  been  on  the 
phone  this  morning  taking  care 
of  a  number  of  details  on  this 


item  and  we  find  a  great  deal  of 
identification  here  in  the  loran- 
C  subject.  Further,  I  have  some 
Idea  that  there  is  far  more  in- 
terest than  he  has  experienced 
in  Ohio  and  on  the  east  coast 

It  would  appear  then  that  I 
would  like  to  see  Ralph  con- 
sidered for  further  publication 
of  loran-C  information.  As  you 
know,  some  of  us  who  teach 
engineering  often  are  con- 
sidered very  theoretical— but 
things  are  changing  and  many 
of  us  remember thetechnicians 
from  which  we  came. 

Your  considering  further 
publication  of  items  such  as 
these  and  those  by  other  ex- 
perimenters in  the  VLFs  wouid 
be  most  interesting. 

Cliff  Buttschardt 

W6HDO/K7RR 

Los  Osos  CA 


GRIPING 

I  am  writing  in  response  to 
several  statements  in  the  May 
issue  of  73. 

In  the  Letters  section, 
WB4MQD  fears  spending  a  lot 
of  money  "...  for  such  a  small 
system"  (meaning  the  KIM). 
The  KIM  is  now  a  system  to 
grow  with.  Most  hams  I  know 
want  to  get  started  with  a 
minimal  financial  outlay.  Work- 
ing on  such  asimple  level  isthe 
key  to  understanding  more 
about  computers;  playing  "Star 
Trek"  all  day  is  not.  When  one 
feels  ready  to  expand,  memory 
is  easily  added.  Tom  Pittman's 
Tiny  BASIC  costs  a  meager  $5 
and  fits  in  about  2K.  The  road 
goes  on.,.TTY,  more  RAM, 
EPROM,  Assembler,  Standard 
BASIC,  Floppy  disks  .. .  you 
get  the  picture. 

Oh,  yes.  Wayne  Green  made 
a  mistake.  Forethought  Prod- 
ucts, Inc.,  makes  a  KIM- 
to-S'100  adapter,  it  retails  for 
$125.  While  on  the  subject,  I 


would  like  to  destroy  an  old 
myth.  That  myth  is  that  "if  it's 
not  S-100,  it's  not  any  good." 
Baloney.  Sure,  any  product  suf- 
fers without  the  excellent  hard- 
ware support  given  to  the  S-100 
bus.  But  that's  no  reason  to 
knock  it  down.  For  instance, 
the  Digital  Group  even  makes  a 
voice  (/O  board  for  their 
system.  Enterprising  hobbyists 
have  given  two-way  Morse 
capabilities,  and  RTTY,  too,  to 
KIM.  So,  non-S-100  systems 
still  have  a  lot  to  offer. 
Thanks  for  letting  me  gripe. 

Barry  Polley 
Pallas  TX 


WHITHER  SIMPLEX? 
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After  driving  nearly  1800 
miles  this  past  week  with  2 
meter  FM  along,  I  have  one 
question:  Where  has  simplex 
operation  gone? 

In  some  areas,  repeaters  are 
abundant  and  used  consis- 
tently, but  go  to  146.52  or  .94  or 
.76  and  give  a  general  call  — 
nothing.  In  the  more  remote 
areas,  those  out  of  reach  of 
repeaters,  the  same  thing- 
nothing. 

Yes,  I  realize  there  may  be  no 
one  with  2m  capability  near, 
but  after  driving  nearly  800 
mileSf  giving  out  calls  every  ten 
to  15  minutes  and  still  nothing, 
I  began  to  wonder.  I  sure  did 
meet  quite  a  few  cars,  but  no 
hams  on  2m  FM?  There  were  a 
few  contacts,  even  one  with  an 
aeronautical  mobile,  but  most 
only  after  moving  off  a 
repeater. 

Come  on,  try  simplex;  it's  fun 
and  more  personal,  without  the 
constant  breakers  who 
sometimes  inhabit  repeaters. 

Thanks  to  al)  who  helped 
pass  those  many  miles  on  2m 
simplex. 

Chuck  Gasaway  WA7CPT 
Klamath  Fails  OR 


Ham  Help 


I  am  writing  to  thank  you  for 
publishing  my  letter  In  the 
February  issue  of  73. 

As  a  result,  we  had  many 
kind  letters  offering  us 
hospitality  in  all  parts  of  the 
states.  We  were  only  able  to 
visit  a  few  people  on  our  short 
trip,  but  they  made  us  most 
welcome  and  really  showed  us 
something  of  the  country, 
taking  us  to  places  we  would 
never  have  found  on  our  own. 

We  are  now  looking  forward 
to  next  year  when  they  will  be 
visiting  us.  Thanks  to  your 
magazine,  we  have  found  some 
very  good  friends  and  ex- 
perienced a  marvelous  holiday. 

Pat  Stott 
Ovingham,  England 


I'm  trying  to  get  into  amateur 
radio  and  need  a  push.  I  hear 
people  talking  on  the  Table 
Mountain  repeater  on  my 
8-band  radio  and  it  sounds  like 
they  are  amateurs  who  could 
help  me  in  this  area. 

David  L.  Burrows 

PO  Box  198 

Wrightwood  CA  32397 

I  am  in  need  of  an  operation 
and  maintenance  manual  for  a 
Halllcrafters  general  coverage 
receiver  Model  S-10S,  An 
orlginaE  would  be  nice,  but  I 
would  accept  a  good  copy  at  a 
reasonable  cost. 

Daryl  L.  Borgman  WB1DXN 

RFD1,BuckSt. 

Pembroke  NH  03275 
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Marc  L  Leavey,  M.D.  WASAJH 
4006  Winlee  Road 
Rand^ffstown  MD  2U33 

This  month  we  will  discuss 
bias  and  other  fornns  of  distor- 
tion. No,  i  don't  mean  civil 
rights;  what  I  am  talking  about 
are  various  forms  of  ailments 
that  are  peculiar  to  RTTY. 

A  while  back,  1  mentioned 
"bias  distortion''  and  deterred 
explaining  it  to  a  future  col- 
umn. Well,  welcome  to  the 
future!  As  you  may  remember, 
RTTY  is  sent  as  22  msec 
pulses,  five  in  a  row,  followed 
by  a  31  msec  space  (stop) 
pulse.  Now,  what  would  hap- 
pen if  the  doo-htckey  that  ini- 
tiated a  mark,  be  it  relay,  tube, 
or  solid  state,  was  a  tad  slug- 
gish in  responding  to  the  TTY 
signal?  Fig,  1(a}  shows  such  a 
situation,  known  as  spacing 
bias  distortion.  Note  that  it 
lengthens  the  space  interval. 
Similarly,  if  the  mark  initiation 
\b  too  swift,  marking  bias 
distortion  is  produced, 
lengthening  the  mark.  This  is 
graphically  illustrated  in  Fig. 
1(b).  But,  you  might  ask,  how 
does  such  a  thing  occur?  The 
easiest  way  to  understand  it  is 
by  envisioning  a  polar  relay. 
Recall  that  a  polar  relay,  unlike 
a  "regular"  relay,  has  no  spring 
to  return  the  armature  to 
neutral.  Rather,  it  uses  two  sets 
of  electromagnets  to  switch 
from  mark  to  space.  If  the  ar- 
mature Is  not  perfectly 
centered,  slightly  more  force 
will  be  required  to  pull  the  ar- 
mature to  one  side  than  the 
other,  thereby  delaying  the  ini- 
tiation of  that  pulse.  Okay,  you 
interject,  but  1  don't  use  a  polar 
relay!  Why  should  I  worry?  You 
should  worry  because  all  is  not 
square  waves  in  the  world  of 
TTY.  Fig.  2  shows  my  point. 
Although  you  think  of  the  TTY 
pulse  as  square  waves,  in  point 
of  fact  they  are  anything  but. 
Filtering  and  inherent  capac- 
itance smooth  the  abrupt  tran- 
sitions     to     produce     the 
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waveshapes  illustrated  here.  If 
the  "turn-on"  and  "turn-off" 
points  are  as  shown,  it  can  be 
seen  that  mark  will  start  late 
and  be  prolonged.  A  similar 
situation  can  be  envisioned  for 
space. 

Through  all  of  this,  we  have 
been  dealing  with  bias  distor- 
tion, which  affects  the  space- 
to-mark  transition.  A  similar 
form  of  distortion  affects  the 
mark-to-space  transition, 
called  end  distortion.  A  delay  in 
this  transition  would  protong 
the  mark  and  is  called  marking 
end  distortion.  Premature  tran- 
sition truncates  the  mark  to 
produce  a  long  space  and  is 
called  spaaing  end  distortion. 
Fig.  3  illustrates  these  entities. 

The  bias  distortions  de- 
scribed above  affect  individual 
marks  and  spaces  in  such  a 
way  that  the  entire  character 
length  is  not  affected.  But, 
what  if  the  motor  powering  the 
TTY  (or  the  oscillator  clock  in  a 
solid  state  terminal)  was  a  tad 
off?  In  this  instance,  the  entire 
character  would  be  sent  a  trifle 
fast  or  stow.  Although  the  re- 
lationship of  all  elements 
would  be  preserved,  their  ab- 
solute values  would  change. 

By  this  point,  realizing  all 
that  can  go  wrong  with  a  TTY 
signal,  it  may  seem  amazing 
that  the  darned  thing  works  at 
all!  But  several  features  of  the 
TTY  design  aid  in  correcting  all 
but  the  most  severe  of  dlstor- 
tions. 

First  of  all,  remember  that 
RTTY  is  a  start-stop  code.  That 
31  msec  stop  pulse  is  not  just 
cosmetic,  it  really  does 
something!  While  it  looks  as 
though  the  TTY  machine  prints 
continuously,  it  really  sfops  for 
an  instant  during  each  stop 
pulse.  The  machine  would  be 
just  as  happy  with  a  one-pulse- 
length  22  msec  stop.  In  fact, 
early  Western  Union  machines 
used  just  that  format,  and  were 
called  "65  speed"  to  reflect  the 
slight  acceleration  from  ^'60 
speed."  But,  by  enforcing  a 
mandatory  rest  after  each 
character,  the  machine  is  able 
to  compensate  for  character- 
to-character  timing  errors  and 
keep  them  from  accumulating. 
Working  in  conjunction  with 
this  is  the  range  selector, 
which  we  explored  briefly  white 
considering  the  computer  pro- 
gram to  receive  RTTY.  The 
machine  does  not  decode  the 
entire  data  pulse,  but  only  a 
small  window.  Thus,  if  the 
pulses  are  shortened  by 
spacing  end  distortion  or  a 
slightly  fast  machine,  advanc- 
ing the  window  to  early  in  the 
pulse  interval  will  produce 
good  copy.  Similarly^  spacing 
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Fig.  1.  Bias  distortion. 


bias  shortened  pulses,  or  a 
slow  motor,  can  be  corrected, 
to  a  point  J  by  retarding  the 
range  selector. 

The  proper  technique  to  use 
to  adjust  the  range  selector 
starts  with  a  machine  speed 
"RYRY"  tape  sent  on  local 
loop.  While  receiving  such  a 
tape,  the  range  selector  is  ad- 
vanced until  perfect  copy  Is 
lost,  then  retarded  to  a  similar 
point  on  the  low  end.  The  two 
limits  are  averaged ,  and  the 
range  selector  set  to  that  mean. 
For  example,  if  limits  of  82  and 
26  are  obtained,  the  range 
selector  Is  set  to  {82 +  26)^2,  or 
54. 

Another  form  of  distortion 
rather  peculiar  to  RTTY  is 
called  "selective  fading."  Any 
one  of  us  has  heard  a  CW 
signai  drop  out  for  a  dit  or  two, 
then  bounce  back.  What  may 
not  be  evident,  however,  is  that 
one  signal  may  fade,  and 
another,  less  than  a  kllohertz 
away,  may  be  unaffected. 
Since  RTTY  is  really  two  CW 
signals  separated  by  less  than 
900  Hz,  it  is  entirely  possible  for 
the  mark  or  space  to  fade  out, 
all  by  itself.  This  is  easily  dem- 


HAKE 


onstrated  on  a  CRT  viewing  the 
familiar  "cross''  RTTY  display. 
While  working  the  rig  and 
observing  the  pattern,  either 
the  mark  or  space  ellipse  will 
frequently  disappear  in- 
dependently. An  early  method 
of  coping  with  selective  fading 
was  through  diversity  recep- 
tion. This  takes  advantage  of 
the  fact  that  just  as  signals  900 
Hz  separated  might  fade  in-^ 
dependently,  so  might  signals 
received  from  stations  several 
hundred  meters  apart.  One 
amateur  application  of  diver- 
sity is  found  in  QST,  April,  1966. 
The  reason  that  diversity  has 
not  been  of  recent  application 
is  due  to  the  fact  that  the  RTTY 
signal  has  redundancy  built  in. 
Modern  converters  are  able  to 
use  this  redundancy  to  obtain 
full  information  from  either  the 
mark  or  space,  thus  granting  a 
iegree  of  immunity  from  selec- 
tive fading. 

More  on  tap  for  next  month. 
I'm  delighted  at  the  response 
on  the  computer  program  and 
support  material,  and  will  try  to 
publish  more  as  It  is  developed. 
Keep  those  questions  coming 
in,  and  look  for  yoorname  In  the 
RTTY  Loop! 
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Fig.  Z  Origin  of  distortion. 


STAPT       Bl" 
PULSE  I 


BIT 
2 


aiT 

3 


WT 

4 


iET 


STOP 

PULSE 


NORMAL  LETTER  fi 
BeiMiS  SENT 


A.  MARK^NO    END 
DISTORTION 


a.  SPACING  END 
OiSTORTION 


Fig.  3.  End  distortion. 
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When  the  MLA-2500  was  first  introduced  it  was  a  new  concept  in 
high  performance  amplifiers.    Low  and  sleek  yet  powerful  enough 
for  the  military.   Some  wondered  .  ,  .  needlessly. 


A  promise  kept 


The  MLA-2500  promised  2000  watts  PEP  input  on  SSB.   A  heavy  duty 
power  supply.   Two  Eimac  887 5 's.   And  as  thousands  of  Amateurs  across 

the  world  have  proven,  the  MLA  2500  delivers! 

Now  DenTron  is  pleased  to  bring  you  The  new  MLA-2500  B- 
Inherently  the  same  as  the  original  MLA-2500,  the  B  model  includes  all 
of  the  above  specifications  plus  a  few  refinements.   New  high- low  power 
switching  for  consistent  efficiency  at  both  the  1 KW  and  2KW  power 
levels,  and  160-15  meters. 


Tested  and  proven. 


What  better  test  for  an  amplifier  than  the  Cllpperton  DXpedition? 
Even  after  32,000  QSO's,  and  an  accidental  dunk  in  the  ocean,  the  same 
3  IVILA'2500's  are  stitl  amplifying  other  rare  DXpeditions  around 
the  world  -  listen  for  thenn. 

Convinced?   Isn't  it  time  you  owned  the  amplifier  that  powered 
Clipperton  and  thousands  upon  thousands  of  radio  stations 
throughout  the  world? 

MLA-2500  B  $899.50, 
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Roben  Baker  W82GFE 
IS  Windsor  Dr. 
Afco  NJ  0mO4 


81h  SARTQ  WORLDWIDE  RTTY 

CONTEST 

Contest  Periods: 

0000  to  0800  GMT  Saturday, 

August  19 
1600  to  2400  GMT  Saturday, 

August  19 

0800  to  1600  GMT  Sunday, 

August  20 

Sponsored  again  by  the 
Scandinavian  Amateur  Radio 
Teletype  Group,  classes  in- 
clude single  op,  multi  op-single 
transmitter,  and  SWLs.  Use  all 
bands  80  to  10  meters,  but  only 
two-way  RTTY  QSOs  will  count. 
The  same  station  may  be 
worked  once  on  each  band  for 
QSO  and  multiplier  credits. 
EXCHANGE: 

RST  and  QSO  number. 
BCORINO: 

QSOs  with  your  own  country 
count  5  points,  other  countries 
In  the  same  continent  count  10 
points,  and  other  continents 
count  15  points.  In  USA. 
Canada,  and  Australia,  each 
call  district  will  be  considered 
as  a  separate  country.  Use  the 
DXCC  list  for  all  other  coun- 
tries. Note:  Contact  with  a  sta- 
tion which  would  count  as  a 
multiplier  (country)  must  be 
found  jn  at  least  5  logs,  or  con* 
test  log  from  the  multiplier  sta- 
tion must  be  received  in  order 
to  be  valid.  Final  score  is  the 
QSO  points  times  the  sum  of 
multipliers  (countries),  SWLs 


use  the  same  rules  for  scoring, 
but  based  on  stations  and  mes* 
sages  copied! 
AWARDS: 

To  top  stations  In  each  class, 
country,   USA,  Canadian,  and 
Australian  call  district. 
ENTRiBS: 

Logs  must  be  received  by  Oc- 
tober 10.  The  logs  should  con- 
tain: band,  date/time  In  GMT, 
callsisn,  exchanges  sent/re- 
ceived, points  and  multipliers. 
Use  a  separate  sheet  for  each 
band  and  enclose  a  summary 
sheet  showing  the  scoring, 
classification,  callsign,  nafne 
and  address.  Comments  will  be 
very  much  appreciated.  Send 
logs  to:  SARTG  Contest  and 
Award  Mgr.,  C.  J,  Jensen 
0Z2CJ,  Meisne/sgade  5,  8900 
Randers,  Denmark. 

CAN  AM  CONTEST 

Contest  Periods: 

Phone— 0000  to  2400  GMT 

August  19 

CW— 0000  to  2400  GMT 

August  20 

**  both  days  for  full  24'hour 

periods! 

The  objective  of  the  contest 
sponsored  by  the  Canadian  DX 
Association  Is  to  Increase 
friendship  among  Canadian 
and  American  amateurs  and  to 
provide  a  means  of  measuring 
the  performance  of  their 
operating   skills   and   equip- 


Aug  19-20 
Aug  26-27 

Sept  2  A 
Sept  910 

S«pt  16-13 

Sept  23-24 

Oct  T  9 

Oct  14-15 


Oct  21-22 
Oct  26-29 
No¥4-5 
Nov  11 
NOV1M2 
Nov  18-19 
Nov  25  26 
Dec  2-3 

Dec  9-10 


CAN-AM  Contest 

SARTG  Worldwide  RTTY  Contest 

Ohio  Interstate  QSO  Party 

All  Asian  CW  Contest 

Four-Land  QSO  Party 

Pennsylvania  QSO  Party 

ARRL  VHP  QSO  Party 

Washington  State  QSO  Party 

Scandinavian  Activity  Contest— CW 

Scandinavian  Activity  Contest— SSB 

Delta  QSO  Party 

QRP  QSO  Party 

VK/ZL/Oceanla  DX  Contest— Phone  &  RTTY 

VK/ZL/OceanIa  DX  Contest— CW 

Nine  Land  QSO  Party 

ARRL  CD  Party— CW 

ARRL  CD  Party— Phone 

CO  Worldwide  DX— Phone 

ARRL  Sweepstakes— CW 

OK  DX  Contest 

IPA  Contest 

ARRL  Sweepstakes— Phone 

CO  Worldwide  DX— CW 

ARRL  160  Meter  Contest 

TOPS  CW  Contest 

ARRL  10  Meter  Contest 


ment.  Competition  categories 
include:  single  operator  (sta- 
tions operated  by  the  station 
licensee),  multi-operator/sin- 
gie-transmitter  (stations 
operated  by  more  than  one 
operator  or  single  operator 
other  than  the  licensee,  or  club 
stations),  and  club  competi- 
tion. All  bands  160  through  10 
meters  are  permitted,  while  it  is 
recommended  that  you  use  the 
US  general  portion  of  the  bands 
on  phone  and  CW.  The  same 
station  can  be  contacted  once 
on  each  band  and  mode.  Sta- 
tions operating  from  outside 
their  own  call  area  must  sign 
slash  and  the  area  they  are 
operating  from.  Multi-operator 
stations  must  stay  on  the  band 
at  least  10  minutes  before  they 
can  make  contact  on  another 
band.  Phone  and  CW  sections 
of  the  contest  are  considered 
separate  contests^  However, 
combined  scores  for  phone  and 
CW  will  be  used  for  overail 
competition. 

EXCHANGE: 

Signal  report  plus  sequential 
QSO  number  starting  with  001, 
plus  multiplier  area  abbrevia* 
tion,  in  that  order:  e.g.,  59001 N J 
or  599  002  NJ.  Multiplier  area 
abbreviation  is  the  usual  two- 
letter  postal  abbreviation  for 
the  50  US  states.  CN  for  Carib- 
bean (KC4,  KG4,  KS4,  KV4, 
KZ5),  PC  for  Pacific  (rest  of  US 
possessions),  Canadians  will 
use:  NF— V01/V02;  NB— VE1 
New  Brunswick;  NS— Nova 
Scotia;  PE— Prince  Edward  IsL; 
SI— Sable  and  St.  Paul  IsL; 
PQ— VE2;  ON— VE3;  MB— VE4; 
SK-VE5;  AT— VE8:  BC— VE7; 
NW— VE8  NWT;  YU— Yukon. 

Multipliers  are  50  US  states, 
2  US  possessions  (Caribbean, 
Pacific),  ID  Canadian  prov- 
inces, 2  territories  (NWT, 
Yukon),  1  islands  (Sable,  St. 
Paul).  Total  of  65  multipliers  per 
band;  maximum  possible  on  all 
bands  Is  390.  American  to 
American  or  Canadian  to  Can* 
ad  Ian  OSOs  count  2  points  per 
QSO,  American  to  Canadians 


and  vice  versa  QSOs  count  3 
points  each.  The  final  score  is 
the  result  of  the  total  QSO 
points  from  ail  bands  multi- 
plied by  the  sum  of  the 
multipliers  from  all  bands. 
Remember  that  phone  and  CW 
are  separate  contests.  Claimed 
scores  will  be  calculated  by  the 
Contest  Committee  as  a  result 
of  the  addition  of  phone  and 
CW  scores. 
A  WA  RDS: 

First  place  certificates  will 
be  awarded  in  each  multiplier 
area  on  both  modes  in  single- 
operator  category.  Top  five 
multi-operator  stations  will 
receive  certificates  for  high 
combined  phone  and  CW 
scores.  All  scores  will  be 
published  In  QST,  Free  one 
year  subscriptions  to  Lang 
Skip,  the  CANADX  bulletin,  will 
be  awarded  to  the  5  US  sta- 
tions. Trophies  and  plaques 
will  be  awarded  to  the  overall 
single-operator  combined 
phone  and  CW  American  and 
Canadian  champions  as  well 
as  multi-op  champion  com^ 
bined  modes  and  highest  club 
score.  The  club  award  wili  be 
based  on  the  5  best  scores  on 
CW  made  by  the  club  members. 
A  club  officer  must  submit  the 
summary  showing  the  call- 
signs  and  scores.  Each  station 
is  eligible  for  one  trophy  only, 
in  a  case  where  one  station 
qualifies  for  another  trophy,  the 
less  significant  trophy  goes  to 
the  next  eligible  station. 
ENTRiES: 

All  times  must  be  kept  in 
GMT  in  logs  submitted.  In- 
dicate multipliers  the  first  time 
only  on  each  band.  Log  must  be 
checked  for  duplicate  con- 
tacts, correct  QSO  points  and 
multipliers.  Do  not  use 
separate  logs  for  each  band. 
Each  entry  must  consist  of:  log 
sheets,  summary  sheet  show- 
ing all  scoring  information, 
category  of  competition, 
operator's  name  and  callsign, 
address  of  the  station,  and 
signed  declaration.   Entries 


RESULTS  OF  THE  1977  TOPS 
CW  CONTEST 
YU3TYX  85J  37  points 

HAdUB  82,544 

0K2BNR  aO,115 

Of  the  203  entries  submitted,  only  2  were  from  the  US,  with 
K4TQ  finishing  above  N8FU* 
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with  over  200  QSOs  must  in- 
clude check  sheets  for  each 
band.  Official  logs,  check 
sheets,  and  summary  sheets 
are  available  from  CANAOX;  a 
large  SASE  with  Canadian 
stamps  will  bring  you  samples. 
VIolatfon  of  national  amateur 
radio  regulations  or  the  rules  of 
the  contest,  unsportsmanlike 
conduct,  taking  credit  for  ex- 
cessive duplicate  contacts, 
and  unverified  QSOs  or  multi- 
pliers will  be  deemed  sufficient 
cause  for  disquaitfication.  In- 
correctly logged  cafis  will  be 
counted  as  unverifiabie  con- 
tacts. Actions  and  decisions  of 
the  CANADX  Contest  Commit- 
tee are  official  and  final.  Ail  en- 
tries must  be  postmarked  no 
later  than  Sept.  30  and  mailed 
to:  Canadian  DX  Assn.— CO, 
Box  292,  Don  Mills,  Ont., 
Canada  M3C  2S2. 

OHIO  INTERSTATE  OSO 

PARTY 

Contest  Periods: 

1200  to  2200  EDT  both  days, 
August  26  &  27 

Sponsored  by  the  Ohio  Coun- 
cil of  Amateur  Radio  Clubs  and 
the  Farout  Amateur  Radio  Club 
(Kettering  OH).  Ohio  stations 
work  anyone  while  others  work 
only  Oh^o  stations.  A  station 
may  be  worked  once  per  band 
per  mode.  Multi-mufti  is  not 
allowed! 
EXCHANGE: 

Serial   QSO   number,  state, 
province,  or  Ohio  county. 
SCORING: 

Ohio  stations  multiply 
number  of  QSOs  by  number  of 
states  and  Ohio  counties 
worked.  Others  multiply 
number  of  QSOs  by  the  number 
of  Ohio  counties  worked, 
A  WA  RDS: 

Awards  for  top  Ohio  score, 
top  out-of-state  score,  top 
mobile.  Certificates  for  top  en* 
try  from  each  Ohio  county  and 
each  state/province.  SpeciaJ 
award  for  working  three  or 
more  Farout  members, 
ENTRIES: 

All  entries  must  include  a 
legible  log,  dupe  sheets  for 
each  band/mode  worked,  a  list 
of  all  multipliers  claimed, 
claimed  score,  and  a  statement 
that  all  rules  were  observed.  All 
entries  must  be  postmarked  by 
Sept.  15.  Send  all  entries  and 
an  SASE  for  results  to:  Frank 
Stillwell  W880FR,  5326 
Brainard  Drive,  Kettering  OH 
45440. 

FOUR'LAND  QSO  PARTY 
Starts:  1S00  GMT  Saturday, 

September  2 
Ends:  0200  GMT  Monday, 

September  4 

Sponsored  by  the  Fourth  US 
Call  District  Amateur  Radio 
Association  of  the  lARS^  Inc.,  to 
make  the  many  counties  in  the 
eight  fourth  district  states 
available  to  the  contestants. 


RESULTS  OF  THE  FIRST  73 
SSTV  CONTEST 

Judging  by  on  the-alr  activity  during  the  73  SSTV  contest  which  was  held  during  early  March, 
1978,  this  affair  was  a  rollicking  success.  Some  problems  were  ejcperiencad  during  this  first- 
time  event;  however,  the  entanglements  were  quickly  resolved  and  everyone  reported 
thoroughly  enjoying  the  contest  Our  description  of  proper  log  scoring  techniques  was  rather 
vague,  so  most  of  the  gang  arrived  at  their  final  score  using  different  methods.  I  rectified  this 
situation  by  retallying  ail  logs  using  a  common  scoring  method. 

Many  of  the  contest  awards  were  presented  at  the  Dayton  Convention  SSTV  Forum.  The 
Dayton  Amateur  Radio  Club  donated  a  beautiful  plaque  which  went  to  this  year's  winner,  Bob 
King,  Jr.  WD5GXL  Since  ^'Bob  Junior'*  couldn't  attend  the  Dayton  Convention,  his  father,  Bob 
King,  Sr.  W5IXK,  accepted  the  plaque  for  him,  I  also  presented  the  73  Magazine  certificates  to 
contest  winners  at  that  time.  I  have  now  mailed  certificates  to  categorical  winners  not  attend- 
ing the  Dayton  Convention,  and  filed  all  entries  recefved. 

Brooks  Kendall  W1JKF  and  i  would  like  to  thank  all  of  you  for  your  outstanding  support  and 
Involvement  in  this  contest.  Barring  unforeseen  circumstances,  another  U.S.-sponsored  con- 
test will  be  scheduied  for  next  year.  However,  Brooks  and  I  will  definitely  do  our  best  to  see  that 
everything  goes  smoother  at  that  time. 

Dave  Ingram  K4TWJ 
Associate  Editor,  73 


Final  Scores— 73  SSTV  Contest  1978 

Call 

Total  Points 

WD5GXI 

Bob  King,  Jr. 

45,440 

Overall  Winner,  First  In  U.S. 

NeWQ 

Roland 

18,252 

Second  in  U.S. 

WB3AFB 

William  Watt  II 

17,280 

Third  in  U.S. 

W9ET 

Jerry  Ayers 

10,062 

Foyrth  In  U.S. 

K6SVP 

Dick  Piety 

8J42 

Second  in  Caflfornfa 

W3CPR 

7,900 

Second  in  Third  U.S.  Dlstrfct 

W6WDL 

Bobby  HargIs 

6,210 

Third  in  California 

WAiQIT 

Leslie  Taylor 

5,340 

First  in  WO  District 

WBflZOM 

fWelvin  Gassert 

4,940 

Second  in  W9  District 

WB90GS 

John  Groezmeger 

3.916 

Second  tn  Ninth  U.S.  District 

KSEMI 

Robertson 

3,276 

First  In  Eighth  U.S.  District 

K4DLR 

Mel  Malkove 

2,970 

First  In  Fourth  U.S.  District 

KITW 

Thomas  Workman 

306 

First  with  Lowest  Score 

Here's  Dick  K^VP  ^'knocking  out"  the  viaeo 
WD5GXI,  contest  winner,  and  KL7HAE  during  QSOs  during  SSTV  contest  Dick  worked  sever- 
contest  exchange  on  20  meters.  Camera  move-  at  European  stations  on  15  meters  SSTV  with 
ment  causes  slight  blurring  of  picture.  low  power 

Contest  Comments: 

'1  was  very  pleased  with  the  way  Slow  Scanners  conducted  themselves  on  the  air,  and  it  was 
the  most  fun  I've  had  with  amateur  radio  in  a  long  white.  Thank  goodness  for  the  magic  marker 
pen  and  scissors,  although  my  living  room  looked  like  a  'paper  zoo'  after  the  contest/' — Tom 
W3CPR 

"Our  first  SSTV  contest,  and  If  was  a  blast!"— Harry  W2GND 

"Busier  than  a  one-armed  paperhanger  with  this  contest."— VE3CFR 

"I  wish  we  had  had  a  U.S.  SSTV  Contest  sooner/'—  WA9USE 

"Where  did  all  those  new  calls  come  from?"— Dave  K4TWJ 

"Contest  was  most  fun  Tve  had  yet  on  SSTV.  Almost  fell  out  of  my  chair  when  I  worked 
several  European  SSTVers  *barefoot'/*— Dick  K6SVP 
Think  1  blew  my  linear/'— WB3APB 
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RESULTS  OF  THE  8th  WORLD 

TELECOMMUNICATIONS  DAY 

CONTEST 

First  place  team  trophies  for  both  phone  and  CW  went  to 

Lithuania,  with  UP2NK  topping  the  Hst>  Second  place  team 

trophies  went  to  France,  and  third  went  to  Brazil.  First  place 

Individual  gold  medals  went  to  UP2NK  on  phone  and  EA2IA 

on  CW.  Second  place  silver  medals  went  to  HW6ITU  for 

phone  and  LIP2NK  on  CW.  Third  place  bronze  medals  went  to 

UR2QI  on  phone  and  UP2SA  on  CW.  First  place  club  stations 

were  UK2GKW  on  phone  and  UK2BBB  on  CW.  From  the  USA 

•fitiies   submitted,  W2LEJ   finished  first  on  phone  with 

W7ULC  first  on  CW. 


The  same  station  may  be 
worked  on  each  band  and/or 
mode  fixed,  and  repeated  again 
If  operated  portable  or  mobile, 
and  from  each  different  county. 
Fourth  call  district  stations 
may  work  other  stations  within 
the  4th  call  district. 
EXCHANGES: 

RS{T),  county  and  state  for 
4th  call  district,  state/province 
or  country  for  others, 
SCORING: 

Fourth  call  district  stations 
score  1  point  (or  W/VE  QSOs.  3 
points  for  OX  contacts  (in- 
cludes KH6  &  KL7),  Final  score 
is  total  points  times  states  plus 
provinces  (counted  only  once). 

All  others  score  2  points  for 
each  QSO  times  the  sum  of  4th 
district  states  plus  4th  district 
counties.  Count  each  state  and 
each  county  only  once* 
FHEQUENCtES: 

Novices:  3710,  7110,  21110. 
28110  (±10  kHz),  Phone:  3940, 
7260,  14340,  21360,  28600.  CW: 
3575,  7060,  14070,  21090,  28090 
(±10  kHz), 
AWARDS: 

Certificates  to  top  scorers  in 
each  state^  VE  province,  and 
country.  Second  and  third 
place  awards  when  scores  war- 
rant. High  Honor  Trophy  Award 
certificate  to  high  scorer  in 
four-land;  high  W/K  out  of 
4-land;  VE  and  DX  country.  Also 
county  awards  to  4th  call 
district  states  and  special 
awards  to  the  Novices, 
SLWers,  and  blind/handi- 
capped. 
ENTRIES: 

Contestants  must  mail  fogs 
with  score  within  30  days  of  the 
end  of  the  contest  to  4th  Cali 
District  ARA,  Attn:  Bob  Knapp 
W40MW.  105  Dupont  Circle, 
Greenvilte  NG  27634.  Please  tn^ 
elude  an  SASE  for  a  copy  of  the 
results. 

STATEN  ISLAND  AWARO 
The  Staten  isiand  ARA 
wishes  to  announce  this  award 
available  to  any  amateur  who 
can  prove  contact  with  10  hams 
on  Staten  Island.  Applicants 
must  submit  QSL  cards  from  10 


different  stations  with  return 
postage  for  the  cards  plus  St  to 
cover  the  costs  of  administer- 
ing the  certificate.  Send  to  G, 
W,  Ryan  WA2ZPG,  14  Seacrest 
Avenue,  Staten  Island  NY 
10312. 

WORKED  ALL  BRAZIL  AWARD 
(WAB) 

The  WAB  award  has  been  In- 
stituted by  Liga  de  Amadores 
Brastleiros  de  Radio  Emissao 
(LABRE)  to  encourage  interest 
in  the  Brazilian  areas.  The 
award  Is  for  confirmed  con- 
tacts with  stations  in  Brasilia, 
Distrlto  Federal  and  the  22 
states,  and  is  avaiiable  to 
amateurs  everywhere  in  the 
world.  A  special  ribbon  **TBF' 
shali  be  attached  to  the  award 
for  confirmed  contacts  with  the 
4  Brazilian  territories.  Con^ 
firmations  must  be  forwarded 
direct  to  LABRE  Headquarters- 
Awards  Manager,  PO  Box 
07/0004  Brasilia  DF,  Brazil 
CEP:70000.  All  appMcations 
must  be  forwarded  to  the 
LABRE  by  registered  mall,  with 
10  IRCs  or  equivalent  for  han- 
dling postage. 

All  stations  contacted  must 
be  regular  amateur  stations 
working  in  the  authorized 
amateur  bands  or  with  stations 
licensed  to  work  amateur 
bands.  All  stations  must  be 
contacted  from  the  same  call 
areas,  where  such  areas  exist, 
or  from  the  same  country  in 
cases  where  there  are  no  call 
areas.  One  exception  is  al- 
lowed to  this  rule:  Where  a  sta- 
tion is  moved  from  one  call  area 
to  another,  or  from  one  country 
to  another,  all  contacts  must  be 
made  from  within  a  radius  of 
150  mites  from  the  initial  loca* 
tion.  All  contacts  must  be  with 
"land  stations";  contacts  with 
ships,  anchored  or  otherwise, 
and  with  aircraft  are  not  al- 
lowed. Contacts  may  be  over 
any  period  of  years,  provided 
only  that  all  contacts  be  made 
under  the  provisions  of  the 
above  rules  and  by  the  same 
station  license;  contacts  may 


have  been  made  under  different 
calf  letters  in  the  same  area  (of 
country)  If  the  license  for  alt 
was  the  same.  All  confirma- 
tions must  be  submitted  ex* 
actly  as  received  from  the  sta- 
tions worked.  A  log  checked  by 
the  Awards  Manager  of  the  ap- 
plicant's country,  or  by  two  li- 
censed amateurs,  shall  be  ac^ 
cepted.  Compliance  with  the 
determinations  of  the  inter- 
national  conventions,  national 
laws  and  rules  In  force,  fair  play 


and  good  sportsmanship  in 
operating  are  required  of  all 
amateurs  working  for  the  WAB 
award.  A  minimum  readability 
of  "3"  shall  be  recorded  on 
each  confirmation  submitted. 
The  minimum  signal  tone  re- 
port of  **5**  is  required  for  all 
CW  confirmations.  Decisions 
of  the  I^BRE  awards  divistons 
regarding  interpretation  of  the 
rules  as  here  printed  or  later 
amended  shall  be  final. 


Ham  Help 


I  have  a  copy  of  the  April 
issue  of  73  and  have  read  the 
article  entitled:  "'Danger — 
Microwave  Radiation/'  I  also 
recently  read  an  article  In  the 
Oct.,  1977,  issue  of  Consumer 
Reports  on  the  subject  of  CB 
radios.  The  concluding 
paragraph  on  page  565  states: 

''Note  well:  CB  radios  emit 
electromagnetic   waves 
when   used   to  transmit. 
Very  little  Is  known  about 
the    long-term    effect    of 
such  radiation  on  human 
beings.  Inside  a  car,  the 
radiation  level  was  too  low 
for  us  to  measure  on  our  in- 
struments. Outside  a  car, 
at  a  distance  of  12  inches 
from    the    antenna,   we 
measured  a  radiation  level 
of    three    milliwatts    per 
square  centimeter.   Since 
the  possible  effects  of  this 
kind    of    radiation    are 
unknown,    prudence   dic- 
tates   that    you    avoid 
transmitting    while   stand- 
ing outside  a  car  close  to 
the   antenna.   We   would 
also  recommend  against 
mounting  an  antenna  close 
to  the  car's  windows.*' 
in  the  73  article,  Mr,  Thorn- 
burg  slates   in  part;  *' Really, 
what  I  am  saying  is  that  danger 
exists  at  UHF  and  even  VHF  fre- 
quencies, as  well  Donl  radiate 
100  Watts  of  UHF  less  than  5 
feet  (RNF)  from  your  body. 

I  recently  took  the  Novice 
test  and  expect  my  license 
momentarily.  (  have  not  pur- 
chased any  equipment  yet 
because  of  some  questions  I 
have,  including  the  danger  of 
radiation. 

I've  been  told  that  the  Novice 
bands  are  considered  in  the  HF 
range  and  not  as  much  a  hazard 
as  VHF.  However,  the  Con- 
sumer Reports  article  speaks 
of  even  a  lower  band  with  less 
power. 

I  live  fn  an  apartment 
building  on  the  top  floor  near 
many  TV  outdoor  antennas 
which  may  create  problems  of 
interference,  in  addition. 
Because  of  landlord  restric- 
tion, I  may  have  to  resort  to  an 
indoor  random-length  antenna, 


though  Vm  hoping  for  a  whip 

antenna  outside  the  window,  I 
am  concerned  from  both  a 
radiation  and  interference 
standpoint.  A  random-iength 
would  necessarily  have  to  be 
wound  around  the  room,  and 
radiation  could  be  a  hazard  I 
might  not  want  to  risk. 

With  an  indoor  antenna,  I 
may  need  more  power,  which 
might  be  bad  both  from  the 
radiation  and  interference 
standpoints,  the  latter 
especiaily  in  this  densely 
populated  area.  My  wife  has  an 
arrested  malignancy  which  fur- 
ther complicates  the  situation. 

I  am  looking  for  a  solution  to 
this  problem,  but  have  been 
unable  to  get  any  advice  thus 
far.  I  do  not  even  have  any  idea 
of  what  kind  of  equipment  to 
buy,  whether  to  buy  a  used  CW- 
only  transceiver  or  one  that  can 
be  later  upgraded. 

I  would  appreciate  any  sug- 
gestions or  recommendations 
that  can  be  offered,  I  have  no 
technical  background. 

Morton  Hahfl 

5000  1 5  Ave. 

Brooklyn  NY  11219 

I  have  been  a  subscriber  to  73 

for  quite  a  few  years  and 
believe  It's  the  best  as  a  ham 
publication. 

I  have  a  request  for  informa- 
tion which  I  hope  someone  can 
assist  me  with. 

Is  there  a  company  or  a 
known  individual  that  can  or 
will  custom-design  a  solid 
state  circuit  for  a  person  such 
as  myself  for  either  their  own 
use  or  for  possible  future 
patentable  idea/design?  I  am  of 
the  old  ''tube-type"  school.  I 
quit  design  and  application 
when  s^s  was  beginning,  and, 
try  as  I  m\\,  I  just  cannot  use  it. 
The  devices  or  circuits  are  not 
complicated  or  unusual,  but 
they  are  beyond  my  knowledge, 

I  would  appreciate  it  greatly 
if  someone  could  advise  me  as 
to  a  company  or  an  individual 
who  could  assist  me. 

J.  H.  Burgess  K4HNW 

Route  13,  Box  42 

Morgan  La  Fee  Lane 

Fori  Myers  FL  33901 
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weighs  39 


4'BTV 


wl|at  do  others 

les^  out  ? 

m  FIXED  STATION  FOUR  BAND  VERTICAL 

The  4-BTV  is  longer  for  greater  aperature,  larger  in  diameter  for  strength  and 
bandwidth,  heavier  traps  for  precision  and  safety  factor.  Individually,  each 
subassembly  weighs  more  to  collectively  give  you  an  antenna  designed  for 
convenience  of  assembly  and  installation,  a  wide  margin  in  mechanical  stability 
and  far  superior  electrical  performance. 


•  LovmstSWR-PLUSr 

•  Bandwidth  at  te  broadest!  SWR  1 .6  to  1  or 
better  at  band  edges. 

•  Hustler  exclusive  trap  covers  "Spritz"  extruded 
to  otherwise  unattainable  close  tolerances 
assuring  accurate  and  permanent  trap 
resonance. 

•  Solid  one  Inch  fiberglass  trap  forms  for 

optimum  eiectricaf  and  mechanical  stability. 

•  Extra  heavy  duty  aluminum  mounting  bracket 
with  low  loss— hign  strength  insutators. 

•  All  sectfons      "  heavy  waW,  high  strength 
aluminum,  Length  21  'S"*. 

•  Staintess  steel  clamps  permitting  adjustment 


without  damage  to  the  aluminum  tubing. 

•  Guaranteed  to  be  easiest  assembly  of  any 
multi-band  vertical 

•  Antenna  has  ?6"-24  stud  at  top  to  accept  RM-75 
or  RM-75-S  Hustler  resonator  for  75  meter 
operation  when  desired. 

•  Top  loading  on  75  meters  for 
broader  bandwidth  and  higher  radiation 
elticiency! 

•  Feed  with  any  tength  50  ohm  coax. 

•  Power  capabiMty— full  legal  limit  on  SSB  and 

cw. 

•  Ground  mount  with  or  without  radfals:  roof 
mount  with  radials. 


one  sett  inq  fbf  total  band  GO>&aq 


1 1 


the  home  of  originals'' 


ftew  Twics  patwiU:  3^87737.  35134??.  33^?3I1.  3415869. 

mm*.  iSU9&%  ib32^hi,  immbJ  (Cmad^, 


4-BTV 

15  POUNDS 


Tteup 

tronics 

corporation 


ANTENNA  Efigineers,  Designers.  Manufacturers 

1S60O  commerce  parH  drive 

bfookpark,  Ohio  44142 

f216*  267*3150 


Available  from  all  distributors 
who  recognize  the  best! 


New  YAESU  FT-7  20  Watt 

Solid  State  80-10  Meter  HF  Transceiver 


The  all-solid  state  FT-7  transceiver  provides  high  performance  on  the  80  through  10  meter 
bands.  The  operator  may  select  upper  or  lower  sideband  or  CW  operation,  and  the  compact  package 
provides  many  features  engineered  for  convenience  while  mobile-  A  single  knob  provides  all 
transceiver  tuning,  and  the  state-of-art  noise  blanker  minimizes  impulse-type  noise  often  found  in 
mobile  applications.  The  FT-7  is  designed  for  operation  directly  from  12  volt  car  battery  or  Yaesu's 
FP-7  DC  Power  Supply. 


YAESU  FT-227R 

144-148  MHz  800  Channel  ''Meinorizer 


•  One  knob  channel  selection,  144-148  MHz  •  Memory  circuit  that  allows  instant  return  to  any 
frequency  selected  •  Fully  synthesized  in  5  KHz  steps  •  600  KHz  offset  plus  any  split  using 
memory  circuit  •  Built-in  tone  burst  •  Optional  tone  squelch  encoder/decoder  •  Selectable 
1 0  watt/1  watt  oulput    •  Operates  directly  Irom  12  volt  car  battery  or  Yaesu's  FP-4  Power  Supply 


V^ 


Price  And  Specifications  Subject  To 
Change  Without  Notice  Or  Obligation 


rama 


w 


Y1 


V 


578 


YAESV  ELECTRONICS  CORP.,  15954  Downey  Ave,,  Panmount,  CA  90723  (213)  633-4007 
YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr.,  613  Redna  Ter.,  Cincinnati.  OH  45215 
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FCC 


Part  97  of  this  chapt4:r. 


Reprinted  fram  the  Federal  Register. 


AMATEUR  RADIO  SERViCi 

Ad«MifiItft>«rtf9ii  »f  0|»«Rif&r 
ExominartiAnt 

AOENCT:  PMeraa  Cotnoiunkatlcms 
CommlasJon. 

ACTION:  Hriftl  rules; 

SUMMARY:  The  PCC  Js  amendinff  Its 
IklABLeur  radio  rules  to  permit  the  eti- 
flneers  lit  chmrge  of  iU  vajioUB  field 
offices  to  Inve  Aiimteuf  Code  Cretlit 
Certtflc&les.  Upon  presentation  of  a 
properly  completed  certificate,  an  ai>- 
pILtrant  lor  Mi  amateur  operator  11^ 
cense  wtU  be  given  examloatlon  credit 
fttr  the  telearaph^  fip««d  shown  on  the 
certificate.  The  PCC  \M  acting  In  re- 
spoivse  to  many  complaints  that  It  has 
no  such  exumlnatlon  credit  program 
and  experts  that  the  Issuance  of  Ama^ 
tctir  Code  Credit  Certificates  will  re- 
lieve both  *ppll  cants  and  the  FCC  of 
unnecessary  work  and  ef  forU 

EFFECTTIVE  DATE  June  16,  1078, 

ADDHESSEB;  Federal  Communlca- 
tionji  Comiiilssion.  l&ll^  M  Street  KW^ 
Wafiliington,  D.C-  20554, 

FOR      PUBTHER      INFORMATION 

CONTACT: 

Wt^  Gregory  M,  Jones,  Pereonal 
Radio  Divlalon,  Safety  and  Special 
Radio  Sentlc«s  Bureau.  W^-^l^-^l^ 
(noi  a  lol]-fre«  number}, 

8UFPLEMKNTART  INFORMATION: 

Adapted:  May  M,  l&'^a. 
Aeleased;  June  7, 1976. 

Qf^xt.  In  the  matter  of  amendment 
of  tbe  FCC's  rules  concerning  the  ad- 
mliilstTatlon  of  operator  examlnattons 
In  Ihe  amateur  radio  senice. 

I.  The  Cotnmis&loc  \s  amending  Its 
rtiles  concerning  the  administration  of 
operator  examlnatlona  In  the  amateur 
radio  service, 

Backgbouhd 

1.  Under  exiting  examination  proce- 
dure, an  applicant  for  an  FCC-super* 
Ttied  aiiia(;«ur  radio  operator  license 
mujst  appear  at  an  FCC  field  office  or 
deilgnated  eyamJnlng  point  for  examl- 
natlonu  Depending  on  the  class  of  op- 
erator  license  for  which  the  applicant 
Is  applying,  he  must  Eu^e&Gfully  com- 
plete certain  examination  '^elements", 
in  accordance  with  the  following 
schedule  (see  §97.23  of  the  Commis- 
sion's rul^>: 

€^mo^  Opttmior  XLte^iur  und  Beovind 

Amateur  E^tra— ICO  (30  vord  per  G&tnute 
letefrapliT  testi:  2  (iMuile  aEoateur  oper- 
•tiofisj;  3  CK^nenJ  amateur  practife);  4(AJ 
Unicrmnilau*  am&tcvir  practice);  4CB)  (ad- 
vanced ajnuUiur  pr&cttce)i 

Adviiticed— icB)  as  Word  p«r  ininuLe  leicg- 
rafihy  test),  a.  3.  and  4f  A>, 

Oeneral^KBi.  2.  add  3. 

Tedml-cilBn— KAI  (5  vofd  per  minute  tclc^- 
rvp^r  tjesi),  2.  and  2. 

Ha-fiGE  inol  viisiiifstered  at  FCC  field  of- 
fteeft>- 1< A)  ind  f. 

3.  Section  07.25(a>  of  the  rules  states 
Uiai  a  licensed  amateur  operator  ap- 
plying for  a  higher  class  operator  U« 
cense  will  be  given  examination  credit 
for  the  examination  elements  included 
in  the  examination  for  tbe  class  of  op* 
erator  license  he  already  holds^  For 
enample^  an  applicant  for  the  general 
daw  operator  license  who  holds  a 
|«^hnician  claai  Uoense  at  the  Ume  of 
his  exajninatlon  will  be  giren  examina- 
tion credit  for  examination  elements  2 
and  3  and  heed  only  sucoeaafully  com- 
plete examlnfttlon  element  UB)  to 
obLaiji  the  general  clas»  license. 

The  Pbobloi 


4.  It  ha«  eome  to  our  attention  that 
many  amateur  licenseei  are  ZKit  entire- 
If  la^MI^  with  the  preaent  rule  con- 
csefnln^  examination  credit  In  the 
amateur  sendee*  In  partlcxilar.  we  have 
been  receiving  many  informal  requests 
id  amend  the  rules  to  extend  examina- 
tion credit  to  an  applicant  for  each  ex<^ 
amlnation  element  he  puses,  regard- 
Ian  of  whether  the  applicant  goes  on 
to  complete  the  entire  examination 
succeasfuity.  For  example,  If  an  appU- 


cmnt  for  ■  general  ctaas  operator  li- 
cense who  holds  no  amateur  license  at 
the  time  of  his  general  class  examioa- 
Uon  were  to  pasis  examlnatlOD  elanest 
KB)  113  word  per  minute  code  test> 
but  fUl  danUnaUon  eiematt  3  ^gener- 
aJ  amateur  practice),  he  would  be 
given  examination  credit  for  element 
KB)  upon  reexamination.  He  would 
not  be  required  to  retake  the  13  word 
per  minute  telegraphy  test,  because  he 
would  havf^  passed  li  once  already 
under  FOC  supervision. 

1.  We  beUrve  there  to  be  no  reason 

to  continue  to  re<iuire  that  an  appU' 
cant  for  an  amateur  operator  license 
retake  examination  eJement^  he  h^s 
already  completed  succe^fuliy,  and  we 
are  by  ihia  order  amending  parts  D,  1, 
and  97  of  the  PCC's  rules  to  permit 
the  issuance  of  Amateur  Code  Credit 
Certiflcatea  (FCC  Form  645 >  by  the 
engineers  In  charge  Of  Hie  various 
FCC  field  offices.  Amateur  Code 
Credit  Certificates  will  be  issued  to  ap- 
plicants for  amateur  operator  licenses 
who  pasa  telegrapiiy  examination  ele- 
ments UAh  1£B),  or  1(C)  but  who  fail 
the  written  examination  elements  as- 
sociated with  the  telegraphy  examina- 
tions. Upon  presentation  of  a  properly 
completed  Amateur  Code  Credit  Cer^ 
tlflcate,  an  applicant  for  an  amateur 
operator  license  will  be  given  credit  for 
the  code  speed  listed  ^n  the  amateur 
Code  Credit  Certificate,  Thus,  an  unH' 
censed  applicant  for  a  general  claims  li- 
cense who  passes  examination  element 
KE)  but  who  falls  e>sAmlnAtion  ele- 
ment 3  win,  upon  reexamination^  be 
giveD  credit  for  examination  element 
UBh  To  obialn  the  general  class  U- 
oenae  the  applicant  would  have  to 
complete  only  elements  Z  and  3.  An 
Amateur  Code  Credit  Certificate  wm 
be  valid  for  a  period  of  1  year  from  the 
date  of  its  iaauanoe  and  must  be  pre- 
iented  at  the  field  office  at  which  the 
examination  was  uncJerialLen. 

6.  We  believe  the  amendments  we 
are  adopting  will  make  it  simpler  and 
less  tedious  for  applicants  for  amateur 
operator  licenses  to  obtain  such  li- 
censes. We  also  believe  our  service  to 
applicant  for  amateur  operator  li- 
Cimses  will  improve,  because  we  wiU 
not  have  to  administer  what  are  essen- 
tially unnecessary  telegraphy  exami- 
nations. (A  reduction  In  the  number  of 
examination.^  we  administer  is  critical, 
in  view  of  the  extremely  lar^e  number 
of  applicants  now  seeldng  to  become 
■mateur  radio  operators.) 

CoNci^nsioii 

7.  Authority  for  these  amendments 
appears  in  aeetiorta  4(iK  5idh  and  303 
of  the  Communications  Act  of  1034.  as 
amended.  Because  the  manner  In 
winjch  amateur  radio  examinations  are 
conducted  Is  a  matter  of  Internal 
agency  procedure,  the  prior  notice  and 
public  procedure  provisions  at  the  Ad- 
ministrative Procedure  Act,  3  XJJB^C 
393,  are  not  appUcabte. 

8.  Accordingly,  the  Commission 
orders  that  parts  0,  1.  and  97  of  its 
rules  are  amended  as  set  forth  below 
effective  June  16*  1976. 

toes.  10S£  U1  VM,C,  1$4*  m,  303).! 

FraotAX  CoionnricATiotis 
CouMj-ssiazf.i 

WUJJAM  J.  T^CABJCO» 

Secrefarp, 

Paris  0,  U  and  &7  of  Chapter  I  of 
Title  47  of  the  Code  of  Federal  Regu- 
lations are  amended,  as  follows: 

PART  0— COMMISSION 
ORGANIZATION 

I.  In  f  0.314,  a  new  paragraph*  Cw).  Is 
added,  as  follows 

fl  0.3 II     Addltln n sil  autliciTftj  dcltfated. 


CWl  To  issue  Amateur  Code  Credit 
Certiflcateai   under   the   provisions  of 


PART  1— PRACnCf  AND  PROCEDURE 

2.  In  §  L923  a  new  form*  FCC  Fbrra 
845^  Is  added,  as  follows: 

§  1 .9£2     FoTmB  ta  bt  UKd, 

FCC  Farm  and  Title 


a45— AmaLirur  Cocfe  Credit  Cerllfteate. 


PART  97--AMATeUR  RADIO  SERVICE 

3.  In  f  e7.3S.  paragraphs  (b>,  (cK  and 


<d)  are  redesignated  paragraphs  (cl* 

(dJ.  and  (e),  respectively,  and  a  new 
paragraph  (b^  is  added,  as  follows 

f  97 J5    Exaniinalkin  rredlL 


(b>  Upon  presentation  of  a  properly 
completed  Amat^^ur  Code  Credit  Cer- 
tificate. FCC  Form  845,  the  FCC  shall 
give  Ihe  applicant  for  an  amateur 
radio  operator  license  examination 
credil  for  the  code  speed  listed  on  the 
Amateur  Code  Credit  Certificate.  An 
AmaL*»ur  Code  Credit  Certificate  1^ 
valid  for  a  period  of  1  year  from  the 
date  of  its  Issuanct^  and  will  be  hon- 
ored only  at  the  li'CC  field  office  that 
Issued  Uve  Amateur  Code  Credit  Cer- 
tificate. 


Ham  Help 


Brown  abecsiL 


Thanks  for  publishing  my  let- 
ter in  your  May  issue  of  73 
Magazine.  It's  been  a  real  help. 
Withm  a  month  of  its  being 
published » IVe  received  over  20 
letters  offering  help  or  equips 
nnent.  But  I'd  have  to  say  I  was 
helped  the  most  by  the  Bis- 
marck Amateur  Radio  Cfub.  I 
was  contacted  by  one  of  their 
members  and  asked  to  attend  a 
monthly  meeting.  After  attend- 
ing this  meeting,  f>e  found  that 
amateurs  aren't  such  a  bad  lot, 
after  all.  Their  club  voted  to 
give  me  a  free  one-year  mem- 
bership. By  the  time  you 
receive  this  fetter,  I  will  prob- 
ably have  already  purchased  a 
used  Heath  Novice  station. 
Again  l*d  like  to  thank  73 
Magaiine  and  all  the  other 
hams  who  v^rote  to  me. 

Mark  Malm  WBOYHW 
Flasher  ND 

I  recently  salvaged  a  Knight^ 
k\\  RlOOa  geiieral  coverage 
receiver  and  a  Hickok  195B 
osciNoscope.  and  I'm  having 
trouble  finding  manuals  or 
schematics  for  either.  If  anyone 
can  help  me  out  with  either  of 
these  pieces  of  equipment,  it 
would  be  greatly  appreciated.  I 
woutdt  of  course,  reimburse 
any  duplicating  or  mailing  ex- 
penses incurred. 

John  Varceflfno  WB90W 

4636  Pershing 

Downers  Grove  IL  60515 

I  need  a  copy  of  the 
schematic  for  the  old  Heathkit 
VF*1  vfo. 

John  C.  Browfi  WB4PRF 

Box  37 
Eva  IN  36333 

f  need  operation  and 
maintenance  manuals  and 
schematics  for  the  four  items 
below.  I  am  willing  to  post  a 
deposit  for  prompt  return  of 
documentation.  Phone  (203)- 
357-8000,  extension  394  if  near- 
by  or  write  address  below. 

The  four  items  are:  Dumont 
oscillograph,  type  241,  serial 
5255;  Dumont  oscillograph, 
type  303- AH1,  serial  6812;  Cen- 
tral  Electronics  20-A  SSB  ex- 


citer; and  its  traditional  vfo,  the 
BCM59  revision.  Thanks. 

Lloyd  Yost  K2YJP 

70  Mt.  Pleasant  Ave. 

Stratford  CT  06407 

I  am  attempting  to  build  a 
small  windmill  power  plant 
(portable),  l  have  obtained 
some  small  permanent  magnet 
alternators  from  a  local  surplus 
yard.  They  were  made  around 
1957  to  1960  by  the  TKM  Elec- 
tric Co.  of  Rochester,  N,Y. 
Some  of  them  need  replace- 
ment parts  before  they  will 
work  on  my  windmlil,  but  alas, 
TKM  has  slipped  into  a  dark 
black  hole  and  fallen  out  of 
sight.  Does  anyone  out  there 
know  about  TKM  or  anyone 
who  perhaps  used  to  work  for 
TKM?  Any  info  would  be  greatly 
appreciated. 

Also,  anyone  who's  trying  to 
build  a  small  portable  windmill 
and  is  Interested  in  exchanging 
ideas,  please  contact  me;  it*3 
free.  Tve  been  able  to  get  better 
than  150  Watts  of  power  at  1500 
rpm  out  of  these  8-1  b.  PM 
generators! 

Rick  Christensen 

Route  3,  Sox  630 

Provo  UT  84601 

I  would  appreciate  a  fre- 
quency curve  plot  with  a 
sohematrc  diagram  utilizing 
same  for  the  following  Collins 
mechanical  filter:  type 
F250-A67,  serial  11 M2,  p/n  526 
9039  00. 

I  wrote  Collins  Manufac- 
turing Co.  but  have  not  received 
any  answers  to  my  requests. 
Any  help  would  be  sincerely  ap- 
predated. 

George  G.  Boehle  K2fHK 

9437  1 09th  Ave. 

Otone  Park,  L.I.,  NY  11417 

I  am  in  desperate  need  of  the 
manual,  schematic,  and  manu- 
facturer's  address  for  the  CCTV 
camera  model  MC-920  manu- 
factured by  The  Ness  Corp., 
Japan. 

Jeffrey  K,  White  WO&OXK 

PO  Box  767 
Athens  OH  45701 
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Looking  M/est 


Bin  PmemQk  WABlTf 
24B54-C  Nevdmfi  Avs. 
NewhBUCA9l32f 

John  Walker  WB6MHF  has 
an  autopatch  system  here  in 
Los  Angeles,  and  it's  a  bit  dif- 
ferent than  most.  You  see,  \Vs 
not  a  repeater.  For  that  matter, 
If  s  not  even  a  remote  base. 
John  in  Los  Angeles  and 
another  group  in  San  Diego 
have  perfected  a  very  novel 
radio-to-telephone  interlink 
called  a  "simplex  autopatch." 
Coordinators,  take  note!  After 
this  gets  published,  you  might 
have  a  new  entity  to  worry 
about  finding  a  home  for 

According  to  John,  he  first 
got  the  Idea  for  his  system  from 
reading  an  article  in  73  on  Just 
such  a  concept.  He  and  the 
members  of  his  group  took  hold 
of  the  idea  and  refined  it  into  a 
working  system.  They  then 
operated  it  in  "test  configura- 
tion" at  John's  house  for  a  few 
months.  After  "proofing"  was 
complete,  H  was  moved  to  a 
mountaintop  location.  All  the 
experimentation,  tests,  and 
work  have  led  to  an  amateur 
autopatch  that  utilizes  but  one 
discrete  channel.  Talk  about 
spectrum  conservation!  That*s 
one  giant  step  for  the  ARS! 

Want  to  know  how  a  simplex 
autopatch  works?  As  I  under* 
stand  It.  the  heart  of  this 
*'magic  talking  box"  ts  not  a 
radio,  but  rather  a  KIM-t 
microprocessor.  The  KIM 
makes  It  all  tick.  The  processor 
handles  everything  from  con- 
trol to  system  security.  The 
radio  portion  of  the  system  can 
be  just  about  anything  from  an 
IC-22  Of  Midiand  13-509  to  a 
Motorola  MICOR.  Virtually  any- 
thing will  work.  At  all  times,  the 
system  receiver  is  listening;  \n 
John's  case,  U  listens  not  only 
for  a  carrier  but  also  for  certain 
control  tones.  Upon  having  a 
system  user  come  up  on  chan- 
nel and  simply  ID,  a  transmitter 
is  activated.  When  the  user  lets 
up  the  PTT,  he  then  hears  the 
system  transmitter  come  back 
to  him.  However,  the  carrier  is 
not  steady.  It  pulses  on  and  off. 
The  "off^^  period  is  the 
"receive"  window,"  wherein 
the  receiver  is  looking  for 
another  command  from  ''Joe 
User."  So,  Joe  punches  a  se- 
quence of  numbers  on  his  tone 
pad,  lets  go  of  the  PTT  button, 
and,  like  magic,  a  dial  tone  like 
Ma  BelTs  is  heard.  Again,  the 
system  Is  pulsing  the  receiver 
and  transmitter  to  provide  a 
'deceive  window."  Each  time 
Joe  User  keys  up,  he  auto- 
matically locks  the  transmitter 
off,  so  now  he  dials  his  call  as 
he  would  on  any  other  auto- 


patch.  While  conversing  with 
his  party,  the  user  will  continue 
to  hear  the  receive  window, 
which  sounds  like  a  "tick"  or 
small  crackle  and  is  easy  to  get 
used  to.  He  carries  on  his  con- 
versation and  then  functions 
the  thing  down.  Again,  the 
system  reverts  to  the  listen* 
only  mode  until  such  time  as  It 
is  again  needed.  Since  "pri- 
mary control"  fs  via  another 
dedicated  telephone  line  and 
user  control  is  "secondary,"  it 
therefore  meets  all  the  current 
FCC  criteria.  But  for  what? 

Well,  it's  not  a  repeater;  this 
we  know.  Is  it  then  a  remote 
base?  Not  if  you  judge  it  by  the 
normal  criteria  for  that 
classification  of  operation. 
There  Is  but  one  radio  link  and 
that  is  on  a  single  discrete  fre- 
quency. In  essence,  John*s 
system  Is  a  whole  new  ball  of 
wax— a  "simplex  repeating 
system" — and  that's  why  i  sug- 
gested that  coordinators  take 
note.  With  its  success  in  LA 
and  In  San  Diego,  and  with  the 
crowded  spectrum  that  many 
of  us  are  forced  to  live  with,  the 
time  is  right  for  this  third 
generation  relay  device. 

During  my  interview  with 
John,  he  hinted  strongly  that  if 
there  were  enough  interest 
shown,  he  would  be  more  than 
happy  to  write  an  article  for  73 
describing  in  detail  how  a 
simplex  autopatch  works  and 
how  one  can  be  built.  There- 
fore, if  this  concept  does  tickle 
your  fancy,  drop  him  a  note  via 
this  column  and  we  will  see 
what  can  be  done.  It's  up  to 
youi 

THE  I  LOVE  A  PARADE 
DEPARTMENT 

I  wish  1  had  some  pictures  to 
go  along  with  this  commentary. 
Actually,  t  do,  but  it's  kind  of 
hard  to  publish  1200  or  so  feet 
of  motion  picture  film. 

Let's  go  back  about  twelve 
years.  It  was  in  the  spring  of 
1966  that  amateur  radio  first 
became  a  part  of  a  New  York 
City  **Big  Event."  Back  then,  no 
one  involved  could  Imagine 
that  this  "happening"  would 
grow  to  such  an  immense  size 
and  that  amateur  radio  would 
come  to  play  such  an  important 
part.  I  can  remember  sitting  at 
the  very  first  organizational 
meeting  as  Andy  Feldman 
WB2FXN,  then  Assistant  EC  for 
Brooklyn  AREC,  explained  the 
part  that  we  would  play  In  the 
third  annual  Salute  to  Israel 
Parade  up  New  York's  famed 
Fifth  Avenue. 

In  those  days,  we  were  all  AM 
on  six  meters.  It  was  easy  to  tel  I 
the  VHP  amateurs  back  then. 
The  CBers  were  the  guys  with 


the  whips,  and  the  six  meterites 
were  the  nuts  running  around 
with  "basketball  hoops"  on  the 
backs  of  their  cars.  How  many 
of  you  still  remember  the  Hy- 
Par  Saturn  6  halo?  That's  what 
we  used  at  the  first  Parade  with 
which  we  were  involved*  There 
were  halos,  squafos  (square 
haios,  if  you  can  picture  that 
one),  and  a  lot  of  Qonset  Com- 
municator Ills,  The  last  Parade  I 
went  to  was  in  1972,  just  a  few 
months  prior  to  our  move  to  LA. 
6y  that  time,  the  event  was 
three  times  the  size  it  was  In 
'66,  and  we  amateurs  were  us* 
ing  two  meter  FM,  Our  **galn 
whips''  made  us  look  more  like 
the  GB  crowd  than  hams. 

Last  February,  I  found  out 
that  I  could  get  a  week's  vaca- 
tion that  would  correspond 
with  the  1978  Dayton  Hamven- 
tlon.  A  call  from  Lou  K2VMR  In- 
formed me  that  the  weekend 
following  Dayton  would  be  the 
Parade.  A  call  to  my  friendly 
travel  agent  brought  word  that 
Delta  had  a  neat  money*savlng 
package.  That  is,  if  I  didn't  mind 
stopping  in  Atlanta  en  route  to 
anywhere.  The  price  was  right, 
so  why  not?  We  confirmed 
Dayton  and  NYC,  made  some 
reservations  for  a  hotel  and 
rental  cars,  and  awaited  depar- 
ture  day.  It  was  during  this 
waiting  period  that  I  made  the 
decision  to  film  the  amateur 
radio  activity  surrounding  the 
Parade  in  good  old-fashioned 
movie  format  rather  than  in 
stills. 

Departure  day  arrived. 
Wayne  Green  was  speaking  at 
Cerrftos  College,  so  Al  Ogden 
W6SPK  drove  me  down  to 
Wayne's  appearance  and  then 
we  left  for  LA  International. 
Well,  the  rest  was  a  comedy  of 
errors.  I  never  made  It  to 
Dayton,  but  early  Monday 
morning  my  TWA  L-1011  made 
a  textbook  landing  at  JFK  Inter- 
national and  we  began  a  week 
of  groundwork  that  we  hoped 
would  lead  to  a  successful  film. 
It  did,  and  I  am  busy  these  days 
editing.  It  should  t>e  ready  by 
summer's  end.  Right  now,  it's 
more  important  to  tell  the 
Parade*s  story. 

This  year,  some  40  amateurs 
from  the  New  York  metropoli- 
tan area,  aided  by  a  few 
volunteers  from  as  far  away  as 
San  Diego,  California^  man- 
aged to  provide  a  communica* 
tions  network  for  a  New  York 
City  parade  that  proved  to  be 
one  of  the  biggest  In  that  city's 
history.  Official  New  York  City 
police  figures  estimated  the 
number  of  spectators  at  over 
one  million,  Including  the  guest 
of  honor,  Israeli  Prime  Minister 
Menachem  Begin,  The  number 
of  marchers  was  placed  at  bet< 
terthan  100,000. 

What  then,  you  may  ask,  was 
the  contribution  of  a  mare  forty 
amateurs?  Simply   thfs:  They 


held  the  whole  thing  together 
and  kept  it  moving.  Without  the 
amateur  communications  net- 
work, a  network  which  this  year 
utilized  two  repeaters  and 
multiple  simplex  channels  on 
both  two  meters  and  450  MHz, 
it  would  have  bean  Impossible 
for  those  responsible  for  the 
event  to  know  what  was  hap- 
pening along  the  line  of  march 
and  in  the  formation  areas.  It 
would  have  been  almost  im- 
possible to  dispatch  emergerv 
cy  medical  aid  when  and  where 
it  was  needed.  Suffice  it  to  say 
that  Parade  officials  credit  the 
communications  afforded  by 
amateur  radio  as  being  one  of 
the  backbones  of  the  march.  In 
fact,  one  official,  the  Parade's 
overall  director,  Barbara  Taylor, 
is  herself  an  amateur. 
WB2HGK  credits  her  present 
amateur  license  directly  to  the 
exposure  she  received  while 
working  with  members  of  the 
New  York  amateur  community 
in  planning  the  Parade  over  the 
years.  I  guess  that  you  can  just 
hold  out  so  long  when  you  are 
working  hand-in-hand  with 
amateur  operators  on  a  con- 
tinual basis  Barbara  is  an  ex- 
cellent example  of  this. 

The  last  planning  session 
prior  to  the  event  itself  took 
place  at  around  5:00  am,  this 
year,  on  Sunday,  May  10th.  Not 
wanting  to  travel  in  from  Long 
Island  where  I  was  staying,  t  im- 
posed upon  the  hospitality  of 
Hank  K2SSQ  for  the  evening 
and  at  around  4:30  am  made  my 
way  downtown  to  this  meeting. 
Meeting?  I  guess  "party"  might 
be  a  better  term.  All  those  in 
positions  of  responsibility  were 
gathered  for  a  "Good  Luck 
Breakfast,"  probably  their  last 
chance  for  a  bite  until  the  finish 
about  twelve  hours  hence. 
Soon,  the  man  who  had  put 
together  the  entire  network  of 
amateur  communicators  ar- 
rived, I  have  known  Lou  Belsky 
K2 VMR  for  better  than  20  years 
now;  there  is  no  better 
organizer  to  be  found  in  the 
ranks  of  the  amateur  service. 
When  Andy  dropped  out  of  the 
position  a  few  years  back,  Lou 
stepped  in  and  has  been  with  it 
ever  since.  He  had  brought 
many  innovations  with  him, 
such  as  diversity  simplex  and 
multiple  repeaters,  to  enable 
ongoing  communications  over 
the  entire  route  through  the 
canyons  of  Manhattan,  With 
Prime  Minister  Begin  as  guest 
and  overall  security  very  tight^ 
instantaneous  communication 
was  essential  To  make  sure  of 
such,  Lou  had  enlisted  the  aid 
of  a  number  of  area  experts  in 
two-way  VHF  communications* 

By  7:00  am,  we  were  all  on 
the  corner  of  57th  Street  and 
Fifth  Avenue.  Shortly,  a  large 
green  bus  pulled  up.  I  was  in* 

Cdntinued  on  i^^ge  31 
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lOARDS  INSIDE  CABINET 

CARR  OSC  unit 

VOX  unit 

AF  unit 

IF  unit 

Filter  unit 

Noise  BlanKer/RF  Processor 

Rectifier  unit 

RectJfJer  unJt 

Power  XFMR 

Final  Amplifier  unit 

VCO  unit 

TUNE  control 

PLL  un*t 

RF  unit 

Counter  Display  unit 

FM  unit 


RONT  PANEL  CONTROLS 

i  Vox  gain 

I  Oaf ner  ievef/keyef  speed 

*  Audio  Peak  Frequency  system 

)  MODE  switch  (SSB,  CW,  FSK,  AM, 

FM) 
:  Crystal  caHbrator/Noise  blanker 
■  Rejection  tuning/variable  IF  passband 

tuning 

Frequency  memory  system 

Digital  plus  analog  frequency  readout 

Band  switch  (160-10  meters  -»- 

WWV/JJY  receive) 
f  Clarifier  control 
C  RX/TX  Clarifier  selector 
.   RF  Processor  level 
A  RF  attenuator 
i  TUNE  control  (Places  transmitter  in 

"TUNE  '  condition  for  ten  seconds,  then 

returns  to  "receive"  condition  to  protect 

final  tubes  from  excessive  key-down 

time) 


Design  And  Specif icaticns  Subfect  To 
Ctiange  Without  Notice  Or  Obligation 
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THE  SYMBOL  OF  TECHNICAL  EXCELLENCE 
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The  smart  radio 
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YAESU  ELECTRONICS  CORP..  15954  Downey  Ave.,  Paramount,  CA  90723  (213)  633-4007 
YAESU  ELECTRONICS  CORP.,  Eaatem  Service  Ctr.,  613  Redna  Ter.,  Cincinnati,  OH  45215 


TS-1 


TS-1JR 


FE2 


$D-1 


mmm 


The  age  of  tone  control  has  come  to 
Amateur  Radio.  What  better  way  to  utilize 
our  ever  diminishing  resource  of  fre- 
quency spectrum?  Sub-audible  tone 
control  allows  several  repeaters  to  share 
the  same  channel  with  minimal  geo- 
graphic separation,  (t  allows  protection 
from  intermod  and  interference  for 
repeaters,  remote  base  stations,  and 
autopatches.  It  even  aJlows  silent  moni- 
toring of  our  crowded  simplex  channels. 


We  make  the  most  reliable  and  complete 
line  of  tone  products  available.  All  are 
totally  immune  to  RF.  use  plug-in,  field 
replaceable,  frequency  determining 
ements  for  low  cost  and  the  most 
_  "curate  and  stable  frequency  control 
possible.  Our  impeccable  1  day  delivery 
is  unmatched  in  the  industry  and  you  are 
protected  by  a  full  1  year  warranty  when 
our  products  are  returned  to  the  factory 
for  repair.  Isn't  It  time  for  you  to  get  into 
the  New  Age  of  tone  control? 
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ST-1 


TS-1    Sub*Audib1e  Encoder-Decodef  *  MicmmiRiature  in 
st2e,1.25'x2.0x.65  •  En  codes  and  cfecodessimultaneDusly 
$59.95  complete  with  K-l  elenienl. 
TS-1JB    Sub-Audibte  Eocoder-Decodef  •  Mjcmminiature 
version  ol  the  TS-1  measuring  lust  1,0"  x  1,25'  x  .65;  for  hand- 
held iinits  •  $79  J5  complete  with  K-l  element. 
ME-3   Sub-Audible  Ef^coder  •  Mitmmintature  in  size, 
measures  .45  K  1.1'  x  .B'  •  Instant  start-up  *  S29  J5  complete 
wrth  K-1  element 

TE-8   Eight-Tone  Sub^Audible  Encoder  •  Measures  2.5"  x 
2  0  X  .7  •  Frequency  selection  made  by  either  a  pull  to  ground 
51  to  supply  •  Sfi9  J5  with  8  K-1  elements. 
PE-2    Two-Tone  Sequential  Encoder  for  paging  •  Two  call 
unit  .  Measures  125 'X  2.0' xJ5  •  $49.95  with 2 K-2etements. 


SD-1    Two-lone  Sequential  Decoder  •  Frequency  range  is 

268.5-2109,4  Hz  *  Measures  12*  x  167' x  .65'  •  Momentary 

output  tor  horn  relay,  latched  output  for  call  light  and  receiver 

muting  built-in  •  $53  J5  with  2  K-2  elements. 

TE-12    Twelve  Tof^e  Sub-Audible  or  Bursl-Tone  Encoder  • 

Frequency  range  is  67.0-263.0  Hz  sub-audible  or  1650-4200  Hz 

burst-tone  •  Measures  4.25'  x  2.5'  x  15 '  •  $79,95  with 

12  K-1  elements. 

ST-1    Burst-Tone  Encoder  •  Measures  ,95'  x  .5'  x  .5'  plus 

K-1  measurements  •  Frequency  range  is  1650-4200  Hz  * 

$23.95  with  K-1  element. 

r    COMMUNICATIONS 
SPECIALISTS 

426  W.  Taft  Ave.  Orange.  CA  92667 
{714)  998-3021 
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U2W  Products 


DENTRON  MT-2000A 
ANTENNA  TUNER 

Being  a  somewhat  lazy  sort 
wfien  it  comes  to  things  like 
changing  antennas  and  feed* 
lines,  1  find  a  good,  wtde-range 
antenna  tuner  an  invaluable 
operating  aid.  Recently,  I 
wanted  to  use  a  5Q0-Watt 
amplifier  on  15  meters  without 
changing  the  RG-58  feedllne  to 
the  antenna  to  the  heavier  RG~ 
8- type  coax.  Experience  and  ad- 
vice Indicated  that  if  I  could  get 
the  swr  down  to  1.5:1  of  under, 
the  RG'58  would  handle  the 
higher  power  without  breaking 
down. 

Unfortunately,  no  matter 
how  carefultv  1  adjusted  the 
antenna,  t  simply  couldn't  get 
the  swr  down  to  the  desired 
level.  Then  a  bit  of  serendipity 
appeared  on  the  scene  In  the 
form  of  a  new  DenTron  MT- 
2000A  antenna  tuner. 

The  MT-2000A  was  con- 
nected between  the  wattmeter 
(a  DenTron  W-2)  and  the  anten- 
na feedllne,  and  adjusted  for 
maximum  received  signal. 
Then  a  few  Watts  of  rf  was  ap- 
plied for  final  tune^up^  With  just 
a  slight  bit  of  tweaking  of  the 
transmitter  and  antenna 
matching  controls  on  the  tuner, 
the  swr  was  brought  down  to 
where  the  indicator  needie  on 
the  W-2's  reflected  power 
meter  did  not  budge  off  the  peg 
on  the  low  end  of  the  scale. 

Voffa!  Success!  For  the  past 
few  weeks  IVe  been  able  to  run 
the  amplifier  at  500  Watts 
without  any  sign  of  difficulty. 
With  the  use  of  the  MT-2000A, 
the  RG-58  is  holding  up  fineand 
my  signal  reports  are  con- 
sistently better  than  they  were 
prior  to  using  the  amplifier. 
Results  have  been  equally 
pleasing  when  I  have  used  the 
tuner  to  match  my  other  anten- 
nas, a  66-ft.  random  wire  and  a 
multiband  dipole. 

The   DenTron   MT-2000A   is 


designed  to  match  your 
transmUter  to  virtually  any 
feedllne,  balanced  or  unbal- 
anced, as  well  as  to  random 
wires.  Frequency  covefage  is 
continuous  from  1.8-30  IVIH2:, 
and  power  capability  3  kW  PEP. 
Features  Include  front  panel 
switching  for  lightning  protec- 
tion and  to  take  the  tuner  out  of 
the  circuit  when  desired.  There 
is  also  a  heavy-duty,  3-core,  4:1 
balun,  an  18-position,  12-Amp, 
ceramic  rotary  inductance 
selector  switch,  and  6000-volt 
capacitor  plate  spacing. 

Add  the  DenTron  W-2  dual* 
meter  wattmeter  and  Big  Dum* 
my  dummy  load,  and  you'll 
have  a  full-power  tuner  setup 
capable  of  handling  virtually 
any  matching  and  tune-up  job 
you  may  have. 

Styled  to  match  the 
MLA-2500  amplifier  and  up- 
coming DenTron  transceiver^ 
receivers  and  transmitters,  the 
MT-2000A  antenna  tuner  mea- 
sures SV*"  X  14"  X  14*^  and 
weighs  18  lbs.  The  price  is 
$199.50.  DenTron  Radio  Co., 
inc.,  2100  Enterprise  Parkway, 
Twmsburg  QH  44087. 

Morgan  W.  Godwin  W4WFL 

West  Peterborough  NH 

UPGRADED  2  METER  RIG 
FROM  HEATH 

Heath  Company  has  made 
available  an  Improved  version 
of  their  HW-2036  frequency* 
synthesized  2  meter  trans- 
ceiver kit,  the  HW-2036A. 

The  HW-2036A  has  the  same 
features  and  specifications  as 
the  HW-2036,  except  that  the 
newer  version  allows  operation 
on  any  4  MHz  segment  of  the 
transceiver's  143.5  to  148.5 
MHz  operating  range.  For  those 
not  already  familiar  with 
Heath's  2  meter  rig,  it  features 
a  phase-locked  synthesizer/vco 
loop  for  switch-selectable  QSY 
operation,  and  choice  of  sim- 
plex or  standard  ±600  kHz  split 


The  Heath  HW-2036A. 


operation.  An  auxiliary  switch 
lets  the  operator  choose  his 
own  offset. 

The  HW-2036A's  synthesizer 
is  locked  to  a  precision  10  MHz 
timebase.  A  HAND  gate  logic 
system  displays  locked/un- 
locked status  and  inhibits  out- 
of-band  transmissions  by  pre^ 
venting  transmitter  key-up. 
Other  HW-2036A  features  In- 
clude subaudible  tone  en- 
coding, built-in  5  and  11  V  dc 
regulators,  hash  filter/ 
regulator,  and  gimbal  mount.  A 
standard  PTT  mike  is  included 
In  the  kit  mail  order  price  of 
$269.95  when  the  HW-2036A'2 
is  specified.  When  the  HW- 
2036A-1  is  specified,  the  PTT 
mike  is  replaced  by  the 
HO-1984  Micoder  II  combina- 
tion mike/autopatch.  The  HW- 
2036A-1  sells  for  $289.95.  Both 
prices  are  mail  order  FOB,  Ben* 
ton  Harbor,  Michigan. 

For  more  Information  about 
the  upgraded  HW-2036A  and  a 
free  catalog,  write  Heath  Com- 
pany, Dept.  350-640,  Benton 
Harbor  Mf  49022. 

KANTRONICS  8040-6 
RECEIVER 

When  UPS  recently  delivered 
a  Kantronics  8040-B  receiver.  I 
was  in  the  middle  of  several 


projects  so  I  stuck  it  in  a  closet 
to  await  the  arrival  of  the  prom- 
ised  companion  transmitter.  I 
should  have  known  better! 
Temptation  and  curiosity  got 
the  best  of  me,  and  a  short  time 
later  1  had  the  carton  open  and 
the  unit  sitting  on  the  operating 
desk. 

In  looking  over  the  receiver,  I 
discovered  that  the  antenna 
jack  on  the  rear  panel  was  an 
RCA-type,  No  problem!  Having 
a  Heathkit  receiver  that  uses 
the  same  type  of  connector,  I 
already  had  several  cables 
made  up  with  RCA  plugs  on  one 
end  and  PL-259s  on  the  other, 
so  I  did  not  need  to  use  the  plug 
supplied  by  the  manufacturer. 

With  the  antenna  connection 
resolved,  I  then  went  looking 
for  9-volt  transistor  radio  bat- 
teries, since  the  8040-B  uses 
two  for  power.  Locating  one  tn 
the  junk  box  and  robbing 
another  from  a  tittle  pocket  por- 
table, I  installed  them  in  the 
battery  clips  mounted  on  the  in- 
side back  panel  of  the  receiver. 

The  8040-B  is  designed  to 
work  with  a  low  impedance 
antenna  such  as  a  half-wave 
coaxed  dipole.  It  will  also  give  a 
good  account  of  itself  when 
connected  to  a  simple  random 


DenTron's  MT2000A  antenna  tuner. 


Kantronics'  8040-B  receiver. 
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wire,  particularly  if  it  Is  85  feet 
or  longer.  Reception  can  be  op- 
timized by  tweaking  up  the 
preselector  colls  for  each  band 
(using  the  pfastic  adjustment 
tool  included  with  the  unit). 

In  my  own  case,  with  the 
receiver  connected  through  a 
small  antenna  tuner  to  a 
40-meter  half-wave  endfed 
wire,  I  turned  11  on  and,  after  I 
touched  things  up  a  bit  with  the 
tuner,  signals  on  the  Novice 
portion  of  40  meters  poured  in. 
Later  in  the  day,  I  switched  to 
80  meters  — with  equally 
favorable  results.  The  vernier 
dial  wori<s  smoothly,  and  Its 
tuning  rate  of  almost  seven 
turns  to  one  complete  rotation 
of  the  tuning  capacitor  pro- 
vides plenty  of  bandspread  to 
separate  the  signals. 

With  the  exception  of  the 
front-panel-mounted  tuning 
capacitor,  af  and  rf  gain  con- 
trols, bandswftch  and  power 
on/off  switch,  and  the  audio 
output  and  antenna  Input  jacks 
on  the  rear,  all  components  are 
contained  on  one  small  circuit 
board.  A  pair  of  low  impedance 
earphones  or  an  8-Ohm 
speaker  may  be  plugged  into 
the  audio  output  jack. 

Contained  In  an  attractive 
black  and  grey  case  measuring 
3x5x7  inches  and  weighing 
only  a  few  ounces,  the  S040-B 
lends  Itself  nicely  to  portable 
operation.  The  receiver,  a  pair 
of  lightweight  phones,  and  a 
small  coil  of  antenna  wire  will 
take  up  very  little  space  and 
add  only  ounces  to  your  load  if 
you  are  backpacking.  Com- 
bined with  a  small  QRPp 
transmitter  such  as  Kan* 
tronics"  one  Watt  40  meter  CW 
rfg,  the  Rock  IHound,  you  can 
have  a  complete  and  highly  por- 
table station  to  carry  wherever 
you  go-  Actually,  applications 
for  the  receiver  are  limited  only 
by  your  imagination;  if  you  are 
like  me,  new  ones  will  keep 
popping  into  your  mind  every 
time  you  use  it. 

Having  used  the  little  re* 
celver  under  widely  varying 
conditions  for  several  weeks  at 
home  and  as  a  portable,  I  have 
concluded  that  you  get  a  lot  for 


your  money  when  you  buy  one. 
The  Kantrontcs  8040-B  is  a 
state^f-t he-art  direct  conver- 
sion receiver  that  does  a  first 
rate  job  of  receiving  CW  signals 
on  the  3. 650-3. 750  and 
7,050-7.150  MHz  segments  of 
the  SO  and  40  meter  bands—for 
the  affordable  price  of  $79.95, 
Combined  with  the  soon-to-be- 
announced  companion  trans- 
mitter (vfo-controlled  and  in  the 
10- Watt  power  class),  new- 
comer and  experienced 
amateur  alike  can  have  a  com- 
pact and  effective  means  for 
fixed  station  or  portable  opera- 
tion at  a  reasonable  price.  Kan* 
tronics.  Inc.,  1202  Bast  23rd 
Street,  Lawrence  KS  66044. 

Morgan  W.  Godwin  W4WFL 
West  Peterborough  NH 

NEW  HAMTRONICS  CATALOG 

Hamtronics,  Inc.,  has  an- 
nounced publication  of  a  new 
catalog  crammed  with  goodies 
for  VHF/UHF  and  OSCAR  en- 
thusiasts and  two-way  radio 
shops. 

The  40-page  catalog  features 
a  new  line  of  VHP  transmitting 
converters  and  linear  power 
amplifiers,  new  2*Watt  FM 
transmitters,  VHF  and  UHF 
receiver  converters,  VHF  and 
UHF  FM  receiver  kits,  receiver 
preamps,  test  probe  kits,  power 
supplies,  tone  pads  and  tone 
encoder  microphones,  anten- 
nas, and  many  more  items  of  In- 
terest to  the  active  ham.  For  a 
copy  of  the  new  4  x  SVz  inch 
catalog,  send  a  self-addressed 
stamped  envelope  to  Ham- 
tronics.  Inc.,  182-F  Belmont 
ftd,  Rochester  NY  14672. 

RECEIVER  DIGITAL  READOUT 
ATTACHMENT 

A  4'dlgit  LED  frequency  read- 
out attachment  for  Wad  ley  loop 
circuit  receivers  has  been  an- 
nounced by  Gilfer  Associates, 
Inc.  Currently  available  Wadley 
loop  receivers  include  the  R.  L 
Drake  SSR-1  and  the  Yaesu 
FRG*7. 

Called  the  GAR.7,  the  read- 
out Is  easily  coupled  to  the  kllo^ 
hertz  oscillator  in  either 
receiver,  using  a  manufacturer- 
supplied  cable  assembly.  The 


The  MFJ-400  8043  Econo  Keyer. 


megahertz  setting  in  the 
Wadley  loop  receiver  is  preset 
by  a  drift  canceling  circuit,  and 
only  the  kilohertz  and  hundreds 
of  Hertz  (000.0)  need  be  read  by 
the  GAR^7. 

The  accuracy  of  the  GAR-7 
readout  is  better  than  ±  10  Hz, 
and  the  use  of  a  very  low  clock 
frequency  eliminates  spurs  and 
birdies  that  plague  standard 
offset  counters  attached  to 
Wadley  loops.  Powered  by  117 
volts,  the  GAR-7  measures  2Vz" 
X  BW  x  5".  Available  from 
stock  for  $179.00,  Additional 
details  are  available  from  Giifer 
Associates,  inc.,  52  Pari< 
Avenue,  PO  Box  239,  Parii 
Ridge  NJ  07656;  (201  y39P7887. 

NEW  MFJ  ECONOMY  KEYER 

The  MFJ'400  8043  Econo 
Keyer  from  MFJ  Enterprises  is 

a  reliable,  full-featured 
economy  keyer  which  uses  the 
Curtis-8043  keyer-on-a-chip. 

The  panel  controls  consist  of 
a  speed  control  {8  to  50  wpm) 
that  you  pull  to  tune  and  a 
volume  control  with  an  on/off 
switch. 

It  has  an  internal  weight  con- 
trot  that  lets  you  adjust  the  dot- 
dash  space  ratio  for  a  distinc- 
tive signal  to  penetrate  through 
heavy  QRM  for  solid  DX  con- 
tacts. 

The  keyer  has  an  internal 
tone  control  for  its  built-in 
sidetone  and  speaker. 

There  are  two  3-conductor 
quartern nch   phone  jacks   for 


output  keying  and  key  paddte 
input. 

It  requires  an  external 
squeeze  key  for  iambic  opera- 
tion, and  has  dot  memory,  in- 
stant start,  self-completing 
dots  and  dashes,  and  Jam-proof 
spacing.  Its  reliable  solid  state 
keying  output  can  handle  -300  V 
at  10  mA  maximum  for  grid 
block  keying  and  +300  Vat  100 
mA  maximum  for  cathode- 
keyed  and  solid  state  transmit- 
ters. It  uses  a  9*volt  battery, 
measures  3x2x4  inches,  and 
has  a  blue  top  and  white  bot- 
tom. 

MFJ  provides  a  30-day 
money-back  trial  period.  If  you 
are  not  satisfied,  you  may 
return  it  within  30  days  for  a  full 
refund  (less  shipping).  MFJ 
also  provides  a  one-year  uncon- 
ditional warranty. 

The  MFJ-400  8043  Econo 
Keyer  is  available  from  MFJ 
Enterprises  for  $39.95  plus 
£2.00  shipping  and  hand! ing.  To 
order,  call  toll-free 
(800>-647-8660,  or  mail  your 
order  to  MFJ  Enterprises,  PO 
Box  494,  Mississippi  State  MS 
39  762, 

HIGH-QUALITY,  LOW-COST 

DAVIS  600  MHz 

MINI  FREQUENCY  COUNTER 

INTRODUCED 

A  versatile,  high-quality  600 
MHz  frequency  counter  offer- 
ing superior  accuracy,  sen- 
sitivily  and  reliability— yet 
costing  less  than  many  20,  30 
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New  receiver  digital  readout  attachment  from  Gilfer  Associates. 


7208   COUNTER 


gi<An 


4MWT 


G  D  D.l  D  '-1 B  3 


o 


[ISiBI 


The  Davis  600  MHz  mini  frequency  counter. 
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and  even  100  MHz  counters- 
has  been  Introduced  by  Davis 
Electronics.  Designed  for  115  V 
or  12  V  operation,  available 
factory-assembled  or  in  kit 
form  for  even  greater  savings, 
the  Davis  720S  VHF-UHF  fre- 
quency counter  incorporales 
the  latest  LSI  technology  in  a 
wide  range,  portable  instru- 
ment  measuring  only  SVa''  x  6" 
K  2"  and  weighing  a  mere  1  Va 
lbs. 

Superior  features  of  the 
Davts  7208  include  durable,  all- 
metal  cabinet  for  ff  shielding, 
large  S-digit  LED  display,  push- 
button switches,  built-in  pre- 
scaler,  gate  light,  crystal 
timebase,  and  automatic  Dp 
placement.  The  compact  unit 
comes  complete  with  IC 
sockets  and  input  cable. 

Available  low-cost  options 
are  crystal  oven,  nicad 
rechargeable  battery  feature 
for  total  portability,  and  built-in 
VHF-UHF  preamp  for  direct 
measurement  of  low  level  rf 
signals  in  rf  generators, 
receivers,  etc. 

The  Davis  7208  has  a  fre- 
quency range  of  from  10  Hz  to 
600  MHz,  with  0.1  and  t.O  sec. 
gate  time;  resolution  is  1  Hz 
with  1.0  sec.  gale  and  10  Hz 
with  0.1  sec,  gate,  and  sensitivi- 
ty is  from  10  mV  @  60  MHz  and 
100  mV  @  600  MHz  (or  10  mV  # 
150  MHz  with  built-in  preamp 
option).  Input  Impedance  is  1 
megohm/20  pF  to  60  MHz  and 
50  Ohms  above  60  MHz,  and 
maximum  safe  input  is  120  V 
rms  to  10  MHz  and  2  V  rms 
above  60  MHz.  Timebase 
specifications  Include  frequen- 
cy of  5.242880  MHz(std.  or  oven 
crystal)  and  accuracy  of  ±1 
ppm  after  cai.  (std.)  or  ±  .5  ppm 
after  cal.  (oven  crystal). 
Short-term  stability  Is  ±  1  ppm/ 
hr,  after  warm-up,  while  long- 
term  (aging)  ts  ±1  ppm/month 
(std4  or  ±.5  ppm/month  (oven 
crystal). 

The  600  MHz  kit  (7208K), 
costing  $149,95,  comes  com- 


plete with  all  parts,  drilled  and 
plated-through  glass  PC 
boards,  cabinet,  switches,  and 
hardware,  plus  detailed 
assembly  manuaf  and 
calibrating  instructions. 
Assembly  time  Is  about  4  hrs., 
and  all  parts  are  guaranteed  90 
days.  Factory  service  is 
available,  if  needed,  at  $25.00 
plus  shipping.  A  factory- 
assembled  600  MHz  unit 
{7208A)  costs  $199.95  (plus 
$2.00  shipping)  and  is 
calibrated  to  specifications 
and  guaranteed  for  one  year; 
the  transformer  is  guaranteed 
for  Irfe.  The  option  prices  are: 
(01)  crystai  oven,  $39,95;  (02) 
rechargeable  nicad  batteries, 
$39.95:  (03)  carrying  handle, 
$5.00;  and  (04)  butlt-in  VH F-UHF 
preamp.  $10.00.  For  further  in- 
formation, contact  Davis  Elec- 
tronics, 636  Sheridan  Drive, 
Dept.  SOS,  Tonawanda  NY 
14750;  (716)^74-5848. 

KANTRONICS  ROCK  HOUND 

QRPp  TRANSMITTER 
I  normally  avoid  using  the  ad- 
jective "cute"  like  it  was  the 
piague  when  writing  about 
amateur  equipment.  After  all, 
how  can  anything  described  as 
being  cute  be  taken  seriously? 
WeN,  Kantronics  has  pulled  it 
off  with  their  new  '*Rock 
Hound." 

A  one-Watt,  crystal-con- 
trolled 40  meter  CW  transmitter 
tucked  into  a  2"  x  4**  x  3"  plastic 
case,  the  '*Rock  Hound''  is 
cute!  And  it  reaily  works. 

Setting  the  little  rig  up  for 
operation  couldn't  be  simpler. 
An  antenna  is  attached  to  the 
RCA-type  jack  on  the  front 
panel.  The  transmitter  expects 
to  see  an  impedance  of  50 
Ohms,  and  there  Is  an  in- 
ternally-adjustable pi  output 
network  to  peak  power  output, 
A  key  is  connected  to  the 
center  pin  of  the  standard 
quarter-inch  phone  plug  pro- 
vided with  the  unit.  The  other 
side  of  the  key  is  attached  to 


OK  Machine  and  Toors  mode!  WK-dB  wire-wrapping  kit 


The  Rock  Hound  from  KantronicB. 


the  positive  terminal  of  a  12  to 
15  V  dc  power  supply  or  battery. 
The  ground  side  of  the  phone 
piuQ  is  then  connected  to  the 
negative  terminal  of  your  power 
source.  Finally,  with  the  phone 
plug  put  into  the  jack  on  the 
front  panei,  you  are  ready  to  go 
on  the  air. 

Connecting    the    "Rock 
Hound"  to  my  40  meter  haM- 

wave  endfed  wire  through  an 
antenna  tuner,  I  found  that  the 
little  rig  puts  out  a  quite 
respectable  and  effective 
signal.  The  transmitter  came 
with  a  crystai  (optional)  for 
7,125  MHz,  but  I  cheated  a  bit 
and  dug  several  more  out  of  the 
unk  box  to  provide  greater  flex- 
bility.  The  transmitter  can  also 
be  driven  by  a  vfo  by  plugging 
its  output  Into  the  crystal 
socket. 

Like  fly-fishing,  QRPp  opera- 
tion isn't  nearly  as  difficult  as 
some  of  the  "experts'*  would 
lead  you  to  believe.  It  does, 
however,  require  a  good 
measure  of  patience  and,  of 
course,  enthusiasm  is  in- 
valuable. With  very  low  power, 
it  is  generally  not  worth  the  ef^ 
fort  to  spend  time  caliing  CQ.  If 
you  have  an  assortment  of 
crystals  or  a  vfo,  you  should 
tune  around  until  you  hear  a 
loud  signal  calling  CW  or  about 
to  sign  with  another  station. 
Then  zero  beat  or,  if  you  are 
crystal-controlled,  get  as  close 
to  the  other  station's  frequency 
as  possible  and  call  them  when 
they  stand  by.  Your  batting 
average  may  not  be  too  high,  at 
least  for  a  while,  but  when  you 
do  make  a  contact  with  QRPp, 
the  satisfaction  is  terrific. 

The  Kantronics  Rock  Hound 
Is  lots  of  fun,  and  at  only  $20.00 
you  can  certainly  afford  to  en- 
joy the  challenge  and  pleasure 
of  very  low  power  operation. 
The  optional  crystal  is 
available  for  S3.00-  Kantrortfcs, 
inc..  1202  East  23rd  Street, 
Lawrence  KS  66044. 

Morgan  W.  Godwin  W4WFL 
West  Peterborough  NH 


WIRE  WRAPPING  KJT 

Model  WK-5B  is  a  unique 
new  wire-wrapping  kit  that  con- 
tains a  complete  range  of  tools 
and  parts  for  prototype  and 
hobby  applications,  all  con- 
veniently packaged  in  a  handy, 
durable  plastic  carrying  case. 

The  kit  includes  the  model 
BW-630  battery  wire-wrapping 
tool,  complete  with  bit  and 
sleeve;  the  model  WSU-30,  a 
remarkable  new  hand  wire- 
wrapping/unwrapping/strip' 
ping  tool;  a  universal  PC  board; 
an  edge  connector  with  wire- 
wrapping  terminals;  a  set  of  PC 
card  guides  and  brackets;  a 
mini-shear  with  safety  clip;  in- 
dustrial quality  14-,  16%  24-,  and 
40-pin  DIP  sockets;  an  assort- 
ment of  wire-wrapping  ter- 
minals; a  DIP  Inserter;  a  DIP  ex- 
tractor; and  a  unique  3-color 
wire  dispenser  complete  with 
50  feet  each  of  red,  white,  and 
blue  Kynar®  insulated,  silver* 
plated  solid  AWG  30  copper 
wire. 

Priced  at  $74.95,  the  WK-5B 
wire-wrapping  kit  is  available 
from  your  local  electronics 
distributor  or  directly  from  OK 
Machine  and  Tool  Corporation, 
3455  Conner  Street,  Bron^  NY 
10475. 

THE  TRACKEY 

Trac  Electronics,  inc.,  has  in- 
troduced a  new  twin  paddle 
squeeze  key.  The  new  Trac- Key 
features  an  extra  heavy  base 
with  non-skid  feet  (so  the  key 
does  not  move  when  in  use),  ad- 
justable  contact  spacing, 
touch  tension  (allowing  com* 
fort  keying),  smooth,  friction* 
free  paddle  movement,  and 
five-way  binding  posts,  all  on  a 
handsome  crinkle-finish  base 
with  rich  red  paddies.  The  Trac- 
Key  is  compatible  with  the  Trac 
CMOS  Electronic  Keyer  or  any 
other  keyer. 

The  TraC'Key  is  available 
direct  from  Trac  for  $25.05  (plus 
S2.00  shipping  and  handling), 
or   through    local    dealers 

Continued  on  r^age  35 
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WE'LL  KEEP  YOUR 
COMMUNICATIONS 
NEEDS  FROM  GETTING 
OUT  OF  HAND. 


Introducing  the  PALOWAR 
MlNl-1  VHF  FM 
TRANSCEIVER...  the 
Amateur  Hand -Held  set  that's 
small  enough  to  fit  in  your 

palm. 

You're  never  out  of  touch 
with  ihousands  of  repeaters, 
so  you  Ye  never  out  of  touch 

with  home associates  .  . . 

friends.  The  PALOMAR 


S^nu  tor  your  spec 


MINS-1  Operates  normal 
in  the  Amateur  1 44-1 48 
VHF  region  and  with  the 
AUTO-PATCH  OPTION, 
you  can  access  the  telephone 
repeater  and  communicate 
through  the  telephone  system, 

The  PALOMAR  MINI-1 
VHF  FM  TRANSCEIVER 
is  only  152  mm  high  by  67 
mm  wide.  Transmitter 
minimum  output  is  one  watt 
of  power.  With  a  total  of  18 
channels  available,  utilizing 
up-down  split,  down-up  split 
or  simplex,  all  with  only 
6  crystals. 

The  PALOMAR  Ml N 1-1 
VHF  FM  TRANSCEIVER 
...  it  has  all  your  communi- 
cations needs  well  in  hand. 

Worth  every  a  of  fan 

(And  about  the  same  size!} 

sheei  ui  the  MINI-I  VHF  FM  Tmnsceivsr  to.  PALOMAR  ELECTHONiCS,  665  OPPER  STREET,  ESCONDIDO,  CA  92025 


Palomar  PTR-130k  are 


transceiver 
iys  of  the 


Nt^ver  before  has  aiw  transcei 


approiiched  thi?  capi. _    . 

pHlomar  PTR  130k! 

It's  the  first  completely  multi 
fifnctional  transceiver  ever  made 
av^jlablt;  to  the  public' 

Th€*  Piilomar  PTR  130k    is  a 
miniaturized  mobile  transceiver 


'^famQ 


capiible  of  operating  in  100  cycli* 
resolution  from    100  KHz  io 
30  IV1H?  jn  all  modes  of 
transmission  *ind  loccption. 
Instant  frequency  selection  h  _ 
available  with  the  touch  of    f 
a  finger.  | 

The  Palomar  PTR- 130k. 


^T*o 


technology  is  pure  space  age  .  .  * 
the  piice  is  strictly  downto-Rarth. 
Send  for  our  full  color 
brochure  to: 

Palomar  Electronics  Corporatij 
665  Opper  Street 
Escondido,  CA  92025 
Telephone:  (714)  746^2666 


C. 


TECHNOLOGY   AT    THE   5PE£0   OF   50UND 


Old-timers  will  remem- 
ber the  radio  row  of 
yore  in  every  city  of  any 
size  in  the  United  States 
where  all  the  electronic 
parts  wholesalers  used  to 
huddle  their  shops  to- 
gether in  one  part  of  town 
as  if  for  mutual  support.  A 
ham  who  wanted  a  receivef 
or  a  resistor  could  browse 
from  one  to  the  other  until 
he  found  the  best  one  for 
the  best  price. 

Radio  row  still  exists— in 

Brmi  lieid  WSJ  JO 
I672S  ieruffore 
Deiroif  Mi  48235 


Tokyo.  I  suppose  there's 
hardly  a  ham  active  today 
who  has  not  heard  of 
Akihabara  (say  hockey  har- 
bor, rah!— then  leave  off 
the  first  H,  and  you've  got 
it)<  The  prices  are  not  what 
they  were  before  the  dollar 
did  its  nose  dive  with 
respect  to  the  yen  in  the 
fall  of  1977  and  winter  of 
1978,  but  the  parts  and  the 
products  are  all  still 
available  there. 

When  in  Tokyo,  take  the 


Radio  Row 
Revisited 


it's  alive  and  well 
in  Tokyo 


Japanese  National  Rail* 
way's  local  elevated  train 
to  the  Akihabara  station. 
Come  down  the  steps  to 
the  street  and  follow  the 
line  of  display  cases  of 
radio  gear  to  the  lobby. 
There  will  be  doors  to  the 
left  and  to  the  right,  both 
leading  to  the  street  and 
both  to  the  acres  of  radio 
row  in  Tokyo,  You  will 
come  upon  a  scene  like 
that  shown  in  Photo 
A  — buildings    with    floors 


full  of  gear,  not  spread  out, 
but  jammed  into  innum- 
merable  tiny  booths.  Up  on 
top  of  the  buildings,  the 
demonstration  antennas 
beautify  the  Tokyo  skyline. 
The  ground  floors  of  the 
buildings  are  open  to  the 
street  and  lined  with  tittle 
shops  selling  parts,  televi- 
sion sets,  high-fidelity  gear, 
and  tubes.  Get  a  little 
closer  and  have  a  look  at 
the  varieties  of  cable  and 
coax  available.  Or  peer  in- 


f 


Photo  A.  Akihabara  — one  of  the  buHdings  seen  from  the 
lapanese  railway  station. 
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to  the  dark  aisles  leading  to 
the  uncharted  interior  of 
the  building 

Inside  is  an  endless  row 
of  booths,  all  of  them 
crammed  with  gear  and 
parts.  One  shop,  for  in- 
stance, sells  four  or  five 
kinds  of  switches.  Another, 
the  shop  shown  in  Photo  C, 
has  test  gear,  each  item 
labeled  with  a  sign  begging 
the  reader  to  ask  how  big  a 
discount  he  can  get. 

In  between  these  interior 
shops  are  stairwells  lead- 
ing upward.  When  you  get 
upstairs,  you'll  find  UHF 
and  VHF  transceivers, 
walls  full  of  them,  with  no 
two  exactly  alike. 

You  can  climb  up  further 

still  and  have  a  look  at 
some  antennas,  as  in  Photo 
D.  Those  two  in  the  fore- 
ground  are  Masanori 
Suzuki  JH1CNC  and  Dave 
Befl  W6AQ  Readers  who 
have  seen  the  movie 
"Ham's  Wide  World"  will 
recognize  Dave  Bell's 
name  as  that  movie's  pro- 
ducer. He  was  in  Japan  in 
the  fall  of  1977,  when  these 
photographs  were  taken, 
on  several  errands,  one  of 
which  was  to  shoot  some 
film  for  another  movie  on 
ham  radio. 

Meanwhile,  don't  rush 
out  to  buy  a  plane  ticket  to 
Tokyo  just  to  go  to  Aki- 
habara— not  yet,  at  any 
rate  Japanese  prices  are 
no  longer  low.  And  Tokyo 
remains  one  of  the  most  ex- 
pensive Cities  in  the  world. 
Furthermore,  a  large  por- 
tion of  the  gear  on  display 
here  is  aimed  at  the  lucra- 
tive lapanese  Novice 
market:  ten  Watts  max- 
imum, phone  only,  80,  40, 
15,  and  10  meters  and  VHF. 
Only  about  ten  percent  of 
the  Japanese  amateurs 
have  a  higher  class  of 
license. 

But,  if  you're  going  to  be 
ill  Tokyo  anyway,  don't 
miss  it-  A  Sunday  is  best 
because,  at  noon,  they 
close  the  main  street  to 
automobiles  and  put  out 
tables  and  chairs.  The  little 


Photo  B.  Booths  open  to  the  street  in  Akihabara, 


kids  come  out  and  play, 
and  everyone  has  a  good 
time.  You  will,  too.  Just 
remember:  The  maximum 
that  will  go  through 
Japanese  parcel  post  is  ten 
kilograms,  22  lbs  ,  per  box. 
If  you  get  anything  heavier 
than  that,  you'll  have  to 
carry  it  on  the  plane.  ■ 


Photo  C  A  test'gear  shop. 
A  place  like  this  is  one  of 
the  few  places  in  Japan 
where  prices  are  nego- 
tiable. 


Photo  D.  A  small  corner  of  the  antenna  display  at  one  of  the  larger  ham  dealers.  Left  — 
}H1CNOright-W6AQ. 
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X  M.  Keneipp  VfB9PYM 
2^1  Lin  CO  In  wood  Dr. 
Evanston  IL  602Q1 


How  To  Work  Europe 

With  An  HT 


hint:  requires  trans-Atlantic  plane  fare 


As  thousands  of  Ameri- 
cans discover  each 
year,  a  trip  to  Europe  repre- 
sents a  delightful  and  mem- 
orable vacation  -  histofical 
settings,  magnificent  scenery, 
and  interesting  customs.  But 
to  add  a  whole  new  dimerv 
sion  to  your  European  vaca- 
tion, take  along  your  2m  FM 
handie-talkie.  The  DX 
contacts  that  you  can  make 
on  2m  offer  a  fine  oppor- 
tunity to  learn  about  foreign 
hamming,  the  country,  and 
the  customs- 


The  purpose  of  this  article 
is  to  tell  you  about  some  of 
the  preparations  that  should 
be  made  before  your  trip  and 
to  describe  the  fun  you  can 
have  during  your  trip.  Al- 
though operating  2m  FM  in 
Europe  is  really  easy  and 
convenient,  there  are  several 
things  that  you  should  know 
ahead  of  time.  I  found  that 
the  most  difficult  part  of 
operating  a  2m  rig  in  England 
and  Germany  v^as  getting  the 
answers  to  several  key  ques- 
tions ahead  of  time*  t  could 


Photo  A,  A  minimum  of  equipment  is  needed  for  2m  FM 
operation  in  Europe,  fn  addition  to  a  transceiver^  take  your 
external  microphone  fitted  with  a  piggy bacf?:  tone  bursty 
charger  for  the  nicadSf  220 jl  10  V  ac  converter,  and  an  extra 
set  of  nicads. 


2q 


not  find  one  complete  source 
which  answered  all  of  my 
questions*  Consequently,  I 
spent  a  lot  of  time  before 
each  trip  in  correspondence 
and  research.  Fortunately, 
however,  you  can  benefit 
from  my  pretrip  trials  and 
tribulations.  Consider  what 
follows  as  the  '*ABCs  of  2m 
FMing  in  Europe." 

Your  choice  of  rigs  will  be 
related  to  what  you  already 
have  or  can  beg,  borrow,  or 
build  —  plus  how  you  plan  to 
travel  about  in  Europe,  Al- 
though I  had  the  choice  of 
taking  either  my  mobile  rig  or 
my  handie-talkie,  I  quickly 
opted  for  ihe  hand ie* talkie 
because  of  its  portability  and 
light  weight.  When  you  and 
the  XYL  compare  the  items 
of  clothing,  photographic 
equipment,  etc.,  with  the 
number  of  bags  you  want  to 
carry  and  your  weight  allow- 
ance (usually  44  pounds  per 
person),  you  will  probably 
reach  the  same  conclusion 
that  I  did.  Further,  the  fine 
system  of  repeaters  which 
exists  in  Germany  and 
England  will  insure  that  two 
Watts  through  a  rubber  ducky 
will  make  all  the  QSOs  you 
can  log. 

Preparations 

The  first  step  in  planning 
your  FM  trip  to  Europe  will 


be  to  obtain  a  reciprocal 
license  from  the  countries 
that  you  plan  to  visit  Gen- 
erally speaking,  your  r^ip- 
rocal  license  will  carry  priv- 
ileges comparable  to  the  ones 
you  now  hold.  An  excellent 
source  of  information  on 
reciprocal  licensing  is  The 
international  VHF-FM  Guide^ 
compiled  and  produced  by 
G3UHK  and  G8AUU  (order 
from  Julian  Baldwin  G3UHK, 
41  Castle  Drive,  Maidenhead, 
Berks.,  SL6  6DB,  England, 
for  $3  or  14  IRCs).  This  little 
booklet  covers  all  the  coun- 
tries in  Europe,  plus  a  few 
others,  and  provides  such 
licensing  details  as:  informa- 
tion you  need  to  supply, 
mailing  addresses,  costs,  etc. 
The  Guide  also  contains  list- 
ings of  repeater  channels  by 
city  and  country. 

Allow  plenty  of  time  —  at 
least  two  or  three  months  - 
to  obtain  your  reciprocal 
license.  The  vagaries  of  the 
mail  system  and  the  possible 
need  to  provide  additional 
information  may  stretch  out 
the  process.  For  example,  \ 
found  that  my  reciprocal 
license  from  England  required 
several  exchanges  of  letters 
over  about  two  months, 
whereas  I  received  the 
German  license  within  three 
weeks.  Incidentally,  a  recip- 
rocal    license     from     Great 


Britain  may  be  mailed  only  to 
your  intended  address  in 
England;  your  German  license 
can  be  mailed  to  your  home 
OTH  before  you  leave. 

The  question  of  powering 
your  rig  is  fairly  easy  to 
answer.  Assuming  that  your 
rig  uses  n leads,  you  will  need 
to  provide  a  means  for  re- 
charging them  during  your 
stay  in  Europe.  Since  the 
standard  in  Europe  Is  220  V 
ac,  you  will  need  a  220/ 
nO-volt  converter  as  well  as 
your  charger.  Be  sure  to 
match  the  power  require- 
ments of  the  converter  and 
the  charger.  Also,  it  is  advis- 
able to  choose  a  converter 
which  uses  a  transformer 
rather  than  resistors  to  drop 
the  voltage.  Depending  upon 
the  charge  rate  of  your  setup, 
you  may  want  to  take  along 
an  extra  set  of  n leads  to 
increase  operating  flexibility. 

The  number  and  fre- 
qoency  of  crystals  for  your 
rig  will  depend  upon  your 
itinerary  in  the  countries  you 
plan  to  visit.  European  2m 
repeater  FM  channels  have 
the  same  offset  as  in  the  USA 
but  cover  input  frequencies 
from  145.000  to  145,225 
MHz  in  0.025  MHz  steps.  The 
outputs  of  the  repeaters  range 
from  145.600  through 
145,825  MHz,  The  10  re- 
peater channels  within  this 
band  are  identified  as  channel 
RO  through  channel  R9,  The 
Internatlongl  VHF-FM  Guide 
will  provide  you  with  accu- 
rate data  on  the  repeater 
channels  found  in  various 
cities. 

Incidentally,  you  will  find 
only  one  channel  in  each  city, 
unlike  most  cities  in  the 
United  States  which  have 
several  2m  repeaters.  The 
limited  number  of  repeaters 
makes  for  a  lot  of  activity 
and  generally  fairly  short 
time-out  durations.  For 
example,  the  London  re- 
peater, GB3LO,  has  a  time- 
out of  60  seconds;  the 
Munich  repeater,  DB0ZM, 
times  out  in  80  seconds. 

Regarding  simplex,  there 
are  five  channels  between 
145,500  MH^  {520,  the 
calling  channel)  and  145.600 


MHz,  each  separated  by 
0,025  MHz.  The  principal 
working     channel     is     S22, 

145.550  MHz. 

Because  several  cities  in 
the  same  country  will  have 
the  same  repeater  channels, 
you  won't  need  to  crystal  up 
for  more  than  a  couple  of 
channels.  And,  while  two 
channels  may  not  cover  every 
city  you  visit,  they  will  give 
you  quite  a  bit  of  action. 

Obviously,  2m  crystals  in 
the  145  MHz  band  are  not 
standard  with  American 
crystal  manufacturers,  so  you 
will  need  to  order  them 
special  from  any  of  the 
several  crystal-grinding  firms. 
The  lime  required  for  de- 
livery of  your  crystals  will 
vary^  so  allow  four  to  six 
weeks,  I  found,  however,  that 
Sentry  shipped  my  145  MHz 
crystals  within  one  week  after 
receiving  my  order. 

Almost  all  of  the  Eu- 
ropean repeaters  require  a 
1,750  Hz  lone  burst  for 
access.  If  you  are  blessed  with 
a  good  natural  whistle  you 
can  probably  whistle  them 
up.  Unfortunately,  my  built- 
in  whistle  is  not  very  reliable, 
so  I  opted  to  build  a  tone 
burst  for  use  in  Europe, 
Inasmuch  as  tone  bursts  are 
needed  on  few  stateside  re- 
peaters, I  decided  not  to 
build  the  burst  permanently 
into  my  handie-talkie  but  to 
build  it  as  a  plug-in  piggyback 
unit  on  the  external  micro- 
ptone  of  my  Wilson  1402 
This  arrangement  worked 
fine  and  !  am  able  to  use  the 
miniplug  on  the  microphone 
case  for  my  autopatch  touch- 
tone''"'^  back  in  the  States. 

Finally,  your  preparations 
should  include  packing  a  few 
American  ham  magazines  and 
a  minilog.  The  ham  magazines 
can  be  used  as  gifts  and  in- 
terest items  during  QSOs. 
Most  European  hams  have 
never  seen  one  of  our  ham 
magazines  and  would  cer- 
tainly welcome  the  oppor- 
tunity to  either  have  one  or 
look  at  one. 

Assembling  a  Tone  Burst 

One    of    the    neatest    and 


Photo  B,  The  HB9CV  2m  antenna  weighs  about  10  02.  and 
provides  5  dB  gain.  Length  of  the  director  is  95.6  cm;  the 
reflector^  103  cm.  Spacing  between  elements  is  25  cm.  The 
above  model  is  sold  commercially  in  Germany  where  it  is 
popular. 


simplest  ways  to  build  an 
outboard  lone  burst  for 
temporary  attachment  to 
your  external  microphone  is 
to  use  a  prebuilt  unit  such  as 
is  available  from  Lye 
Communications  in  England 
{238  Stamford  Road,  Brieriey 
Hill,  West  Midlands,  DY5 
2QE,  England;  cost  is  X4; 
an  $8  bank  draft  covers  the 
unit  and  airmail  shipment). 
The  module  is  built  on  a 
small  PC  board  measuring 
about  2Vl"  by  1 -7/8"  and  less 
than  W^  thick  with  the  com- 
ponents. The  burst  is  a  stable 
1,750  Hz  tone  with  a  dur- 
ation of  approximately  600 
ms-  Any  dc  voltage  between  9 
and  1 5  may  be  used.  Drain  is 
only  8  m A  at  1 2  V  dc.  Power 
can  be  suppiied  either  from 
your  handie-talkie  or  from  an 
outboard  9  V  transistor  bat- 
tery. 

Although    a    number    of 
tone  burst  circuits  have  been 


^ 


published  for  building  one 
from  scratch,  t  found  that 
rounding  up  the  components 
would  be  difficult  and  would 
have  cost  more  than  the 
ready-to-use  Lye  unit.  As 
shown  in  the  photo,  I  built 
my  tone  burst  into  a  small 
BakeliteTWi  box  measuring 
3H*^x2-^/8"x1-1/8'^ 

With  the  exception  of  the 
Lye  unit,  all  parts  are  avail- 
able from  Radio  Shack  or 
your  junk  box.  The  cost  of 
buying  ail  of  the  parts  new 
(see  Parts  List)  is  less  than 
$12.00. 

After  you  have  all  the 
necessary  parts,  you  can  build 

the  outboard  tone  burst 
assembly  in  less  than  two 
hours.  Start  by  opening  the 
back  of  the  external  micro- 
phone and  locating  the  two 
points  which  will  feed  the 
tone  to  the  transmitter  when 
you    press    the    momeniary- 


Photo  C  For  storing  this  German  version  of  the  HB9CV 
antenna^  the  end  sections  can  be  unscrewed.  The  H-section 
measures  about  Wx  75". 
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contact  switch  (while  pressing 
the  push-to-talk  switch  at  the 
same  time).  Install  the  sub- 
miniature  phone  jack  on  the 
top  side  of  the  microphone 
case  and  connect  the  jack  to 
the  two  points  for  the  tone 
audio.  The  unobtrusive 
modification  of  your  external 
microphone  provides  the 
means  for  injecting  either  a 
tone  burst  or  a  touch  tone 
signaK 

The  next  step  is  to  prepare 
the  outboard  tone  burst 
assembly.  Remove  and  dis- 
card  the  aluminum  cover  that 
comes  with  the  Bakelite  box 
and  then  carve  the  exposed 
edges  so  they  match  the  con- 
tour of  the  back  side  of  the 
mike  case.  The  Bakelite  is 
easy  to  work  with  an 
X-actoTM  knife.  Drill  three 
holes  in  the  box:  one  for  the 
leads  from  the  transistor 
battery;  one  on  the  top  of  the 
box  for  the  connection  to  the 
subminiature  phone  jack;  and 
the  third  hole,  also  on  top  of 
the  box  for  the  momentary* 
contact  push-button  switch. 
Next,  solder  four  Eeads  to  the 
Lye  module,  according  to 
their  instructions,  so  that 
pressing  the  push  switch 
produces  the  tone  burst 
through  the  phone  jack.  After 
testing  the  completed  assem- 


bly to  make  sure  It  works  the 
way  it  should,  fasten  it  to  the 
bottom  of  the  Bakelite  box 
with  epoxy;  also  epoxy  the 
two  sets  of  leads  so  they 
won't  pull  out  (leads  from 
the  9  V  battery'  and  from  the 
phone  jack).  Finally,  using 
plastic  tape,  attach  the  tran* 
sistor  battery  to  the  bottom 
of  the  box,  as  shown  in  Photo 
D.  The  entire  assembly 
is  now  ready  to  attach  to  the 
back  of  the  microphone  case 
—  also  with  plastic  tape  for 
easy  removal. 

Operating 

At  lastj  the  magic  moment 
has  arrived.  After  spending 
seven  hours,  more  or  less, 
winging  across  the  Atlantic 
under  cramped  conditions  — 
if,  like  most  of  us,  you've 
travelled  by  charter  airline  — 
you've  landed,  struggled  with 
your  lug^ge  through  cus- 
toms, and  have  checked  into 
a  hotel  or  gasthaus  and  are 
about  r^dy  for  a  few  hours 
of  horizontal  QRT  to  take 
care  of  the  jet  lag.  But  first 
you  must  unpack  the  2m  rig 
and  check  out  the  local  re- 
peater. 

The  chances  are  that,  as 
soon  as  you  turn  on  the  rig, 
you  will  hear  a  QSO.  One 
thing  will  be  strange  to  you 


Photo  D.  Piggyback  tone  burst  unit  mounted  in  a  smalt 
Bakelite  box  Is  shown  with  the  external  m/crophone^  The  unit 
is  taped  to  the  back  of  the  microphone  case  for  use.  Burst 
input  is  provided  through  the  miniature  jack  on  top  of  the 
mike  case.  The  momentary-con  tact  push-button  switch  acti- 
vates the  tone  burst 


when  you  listen  to  a  repeater 
for  the  first  time  in  either 
England  or  Germany  -  the 
local  hams  talk  very  fast,  and^ 
while  the  British  amateurs 
speak  English,  you  will  prob- 
ably find  it  difficult  to  under* 
sund  some  of  the  words.  In 
Germany,  most  of  the  QSOs 
are,  naturally,  in  German,  but 
you  will  find  that  there  are  a 
lot  of  hams  who  speak 
English  —  many  of  them  as 
well  or  better  than  you  or  K 
And  as  soon  as  you  can 
slip  a  word  in  edgewise,  you  It 
announce  your  call  and  see 
what  happens.  As  soon  as  the 
local  operators  hear  an  ob- 
viously American  accent  and 
a  call  which  indicates  a  re- 
ciprocal license,  you  may 
create  a  pileup  as  everyone 
wants  to  work  you.  Most  of 
the  hams  will  want  to  ex* 
change  QSL  cards,  *Via  the 
bureau"  to  save  postage. 
(Make  sure  you  have  en- 
velopes on  file  with  the 
bureau,) 

I  found  that  special  atten- 
tion was  required  to  under- 
stand  the  various  calls  and 
especially  to  keep  handles 
straight,  since  some  of  the 
first  names  were  new  to  me. 
Also,  the  first  time  you  hear  a 
new  term  that  is  in  common 
local  use,  you  may  do  a 
double  take,  e.g,,  "listening 
through"  in  England  or  **73 
and  55*'  in  Germany. 

It  would  be  an  advantage 
to  speak  German  in  working 
German  operators,  but  I 
found  that,  despite  my  total 
lack  of  fluency  in  the  German 
language,  there  were  enough 
hams  who  spoke  English, 
especially  in  larger  cities  such 
as  Munich. 

There  is  no  problem  in 
finding  interesting  topics 
during  QSOs.  About  the  only 
problem  I  had  was  trying  to 
remember  the  very  short 
time-outs.  The  universal  sub- 
iects  of  rigs,  antennas  (aerials 
in  England},  and  home  QTH 
were  usually  followed  by  my 
inquiries  on  the  location  of 
local  ham  stores,  radio  clubs, 
and  ham  publications^ 

Your  2m  contacts  can  be  a 
source  of  information  on 
interesting  events  that  would 


never  be  listed  in  the  standard 
tourist  guides.  For  example, 
during  a  QSO  in  Munich,  I 
learned  about  a  festival  being 
held  one  sunny  Sunday  after- 
noon near  the  Olympic 
Stadium.  Some  30  Bavarian 
dancing  and  marching  groups 
in  native  costumes  provided  a 
unique  set  of  color  slides,  as 
well  as  some  unforgettable 
sausages  and  beer  in  an 
enormous  tent* 

HB9CV  2m  Antenna 

Although  the  HB9CV 
antenna  is  used  extensively 
by  2m  operators  in  Germany, 
and  apparently  has  been 
around  for  some  time,  it  is 
unknown  to  most  American 
hams.  During  an  eyeball  QSO 
with  Ed  D)7CW  in  Munich,  1 
watched  in  amazement  as  he 
easily  worked  full  quieting 
into  the  Zugspitze  repeater, 
DB(JZU,  more  than  80  km 
away  throu^  an  HB9CV 
mounted  on  his  first-floor 
apartment  balcony.  I  prompt- 
ly purchased  a  commercial 
model  of  the  antenna  at  a 
Munich  ham  store.  This  little 
beauty  is  shown  in  Photos  B 
and  C. 

The  HB9CV,  a  version  of 
the  ZL-Special,  provides  5  dB 
gain.  The  antenna  1  purchased 
for  the  equivalent  of  about 
$18  makes  a  great  traveling 
companion  for  a  handie- 
talkie;  it  weighs  about  10  oz. 

—  less  than  the  magazine  you 
are  reading.  The  end  sections 
can  be  unscrewed  for  storage 
or  traveL  When  the  end  sec- 
tions of  the  elements  are  re- 
moved, the  center  "H- 
section"  measures  only  25.8 
cm  by  38  cm  (10"  by  15") 
and  easily  fits  into  a  small 
suitcase  or  even  a  briefcase. 
The  overall  size  of  the  fully 
assembled  unit  is:  director  — 
95.6  cm;  reflector  -  103  cm; 
and  spacing  between  elements 

—  25.8  cm.  There  is  an 
SO-239  for  the  coax  feedline 
and  a  30  pF  condenser  con- 
nected between  the  SO-239 
and  the  feedpoinl. 

The  HB9CV  is  not  made 
commercially  in  the  USA  but 
would  be  easy  to 'build  from 
6  mm  diameter  brass  tubing. 
Construction    details  can   be 
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found    in    volume    2  of  the 

recently  published  RSGB 
Radio  Communication  Hand- 
book, page  14.24.  Inciden- 
tal! y,  aside  from  general  2m 
workj  this  antenna  is  ideally 
suited  to  fox  hunting  because 
of  its  light  weight  and  high 
pin. 

Eyeball  QSO 

Two  meter  FM  operating 
is  always  fun  in  Europe,  but, 
for  me,  the  high  points  of  my 
vacation  trips  to  England  and 


Germany  were  the  eyeball 
QSOs  with  some  of  the  hams 
I    met    on    145   MHz.   After 

spending  a  few  hours  in  the 
QTH  of  Mike  G3WM0,  near 
London,  or  Ed  DJ7CW,  in 
Munich,  we  knew  much  more 
about  each  other's  country  in 
general  and  hamming  than  we 
could  ever  have  known  other- 
wise. And  while  you  dis- 
appear into  the  ham  shack  for 
an  eyeball  QSO,  your  XYL 
can  have  a  fascinating  visit 
with    her   counterpart  about 


harmonics,  recipes,  or  what- 
ever. After  you  and  your 
XYL  have  experienced  this 
stimulating  style  of  person-to- 


person  diplomacy,  you  will 
be  convinced  that  there  is 
nothing  like  2m  FMing  in 
Europe.  ■ 


Parts  List 

Lye  Communications  tone  burst  module 

Bakellte  box,  mini  utitity  case  (Radio  Shack  no,  270-230) 

SPST  miniature  momentary-contact  push-button  switch,  normally 

open  {Radio  Shack  No.  257-1547) 

2-conductor  3/32"  subminiature  phone  plug  (Radio  Shack  no. 

274'289) 

Subminiature  phone  jack,  ZlZ2''  (Radio  Shack  no.  274'275) 

9- volt  transistor  battery  clip  (Radio  Shack  no.  270-325) 

Miscellaneous:  epoxy,  hook-up  wire,  9-volt  transistor  battery, 

plastic  tape 
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formed  by  Lou  that  this  was  to 
be  the  Mobile  Command  Post 
for  all  communications.  The 
driver-owner  was  Roger  Mion 
WA2UMD.  As  I  sal  talking  with 
Roger,  I  could  not  help  but 
remember  back  to  the  days 
when  my  bright  red  VW  van 
served  the  same  purpose- 
though  ft  was  a  lot  more  crowd- 
ed. Roger's  bus  was  equipped 
with  all  the  comforts  of  home, 
including  running  water, 
heating  and  coohng,  and  a  neat 
little  KDK  radio  that  was  the 
mainstay  of  the  network.  Soon 
Roger,  Lee.  and  a  few  of  the 
others  excused  themselves, 
donned  tool  belts,  and  ex- 
plained that  they  were  going  to 
install  the  "portable  command 
machine"  on  a  few  of  the  local 
skyscrapers,  it  was  a  program- 
mable split-site  box  interlinked 
on  UHF.  While  the  WR2AHU 
repealer,  located  atop  the  RCA 
Building,  was  to  be  the  main 
communications  channel 
(backed  up  by  .52  and  ,94 
simplex),  the  portable  unit  pro- 
vided by  Roger  and  his 
associates  was  an  added 
measure  of  security.  It  was  at 
about  this  time  that  people  in 
droves,  both  amateurs  and 
marchers,  began  to  arrive. 
Quickly,  the  amateurs  were 
given  their  individual 
assignments  by  Linda 
WB2GZW,  issued  the  proper 
identification  for  themselves 
and  their  vehicles,  and  had 
their  radios  checked  to  be  sure 
that  all  were  operating  on  fre- 
quency. The  latter  service  was 
courtesy  of  DSi's  VP-Market- 
Ing,  Dennis  Romack  WB60YI, 
who  offered  the  use  of  the  con- 
tents of  his  sample  case  for  the 
day.  By  8:30  am,  everyone  had 
reached  his  assigned  location 
(including  Dennis,  who  wound 
up   on   59th   Street   and   5th 


Avenue  with  his  HT-220).  Linda 
began  a  net  callup  over  AHU. 
As  I  stood  there  watching  her 
perform,  I  was  very  taken.  WHh 
expertise  and  class,  she  called 
up  and  ran  this  net  for  the  next 
six  solid  hours.  No  one  could 
fluster  her,  and  when  she  told  a 
field  operator  to  stand  by.  he 
did  so.  I  was  In  awe  of  that  gaL 
Even  when  some  warped  mind 
decided  to  get  his  kicks  by  lam- 
ming parade  communications 
(on  the  AHU  system),  she  kept 
her  cool.  New  York  has  its 
share  of  sickles,  and  this  had 
been  expected.  Everyone  knew 
exactly  what  to  do  and  what 
channel  to  go  to.  Quite  soon, 
one  warped  individual  was  left 
with  no  one  to  listen  to  him. 

Soon  It  became  "hot  and 
heavy."  Messages  from  all  over 
the  place  were  pouring  into  the 
Command   Center,    Each   one 


was  expertly  handled  and  ex« 
pedited.  I  have  no  exact  figures 
on  the  number  of  pieces  of  traf- 
fic handled,  but  it  was  easily  in 
the  high  hundreds— probably 
over  the  650  mark-  It  was  big 
city  amateur  radio  at  Its  best. 

Who  are  these  amateurs  and 
why  do  they  do  it?  They  come 
from  many  of  the  area  re- 
peaters and  clubs,  including 
LI  MARC,  the  Metropofitan  Re- 
peater Association,  the  Kings 
County  Repeater  Association, 
the  WR2AHU  repeater  group, 
the  Red  Cross  Amateur 
Repeater  Club,  and  many  other 
organizations  too  numerous  to 
mention.  They  come  from  all 
walks  of  life,  and  even  though 
this  is  a  parade  meant  to  honor 
Israel  each  year  on  its  birthday^ 
the  amateurs  involved  repre* 
sent  a  cross  section  of  faiths 
and  nationalities.  I  asked  many 
why  they  were  participating.  All 
gave  about  the  same  answer. 
To  paraphrase,  "It's  a  job  that 
amateur  radio  can  accomplish 
better  than  any  other  service, 
and  we  are  amateurs  of  this 


area.  It's  our  obtlgation.'* 

The  Parade  ended  at  about 
5:30;  it  had  been  scheduled  to 
end  at  4:00,  but  events  like  this 
usually  run  late.  I  was  heading 
back  to  LA  that  evening  and 
had  to  make  a  9:00  pm  flight  out 
of  Kennedy.  After  some  quick 
good-byes,  the  nose  of  the 
rented  Toyota  was  pointed 
across  the  59th  Street  bridge 
and  out  onto  the  Long  Island 
Expressway.  That's  about  the 
last  I  remember  until  I  awoke 
somewhere  near  Las  Vegas.  I 
had  slept  through  takeoff  and 
most  of  the  trip.  As  I  eased 
back  In  the  seat,  I  reminisced.  I 
thought  of  how  funny  it  was 
that  i  could  be  sitting  at  30,000' 
plus  after  six  or  seven  hours 
ago  having  walked  up  and 
down  Fifth  Avenue  photograph* 
ing  .amateurs  doing  what  ttiey 
loved  the  most,  in  the  flight  bag 
under  my  seat  was  about  1200 
feet  of  film  that  would  go  to  the 
lab  the  following  day-  The  1011 
flew  on,  quietly  and  smoothly. 
Its  destination,  the  City  of 
Angels.  Home. 


OSCAR  Orbits 


The  listed  data  tells  you  the  time  and  place  OSCAR  crosses 
the  equator  in  an  ascending  orbit  for  the  first  time  each  day.  To 
calculate  successive  orbits,  make  a  list  of  the  first  orbit  number 
and  the  next  twelve  orbits  for  that  day.  List  the  time  of  the  first 
orbit.  Each  successive  orbit  is  115  minutes  later  {two  hours  less 
five  minutes).  The  chart  gives  the  longitude  of  the  first  crossing. 
Add  29*  for  each  succeeding  orbit.  When  OSCAR  is  ascending 
on  the  other  side  of  the  world,  it  will  descend  over  you.  To  find 
the  equatorial  descending  longitude,  subtract  166  degrees  from 
the  ascending  longitude.  To  find  the  time  it  passes  the  North 
Pole,  add  29  minutes  to  the  time  It  passes  the  equator.  You 
should  be  able  to  hear  OSCAR  when  It  is  within  45  degrees  of 
you.  The  easiest  way  to  do  this  is  to  take  a  globe  and  draw  a  cir- 
cle with  a  radius  of  2480  miles  (4000  kilometers)  from  the  home 
QTH.  If  it  passes  right  overhead,  you  should  be  able  to  hear  it  for 
about  24  minutes  total.  OSCAR  will  pass  an  imaginary  line  drawn 
from  San  Francisco  to  Norfolk  about  12  minutes  after  passing 
the  equator  Add  about  a  minute  for  each  200  miles  that  you  live 
north  of  this  line.  If  OSCAR  passes  15  degrees  from  you,  add 
another  minute;  at  30  degrees,  three  minutes;  at  45  degrees,  ten 
minutes-  Mode  A:  145.85%95  MHz  uplink,  29.4-29,5  MHz  downlink, 
beacon  at  29.502  MHz.  Mode  B:  432.125'.175  MHz  uplink. 
145.975- ,925  MHz  downlink,  beacon  at  146.972  MHz. 
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THE  INCOMPARABLE  SYSTEM  3 


III 


A 


HAS  A  BUILT-IN  $450  DISCOUNT 


$450  discount?  When  you  buy  SYSTEM  3000A,  you're  getting  $1000+  worth  of  unequaled  perfor- 
mance for  $549,  Examine  the  unique  features  of  SYSTEM  3000A,  add  up  what  it  would  cost  to 
duplicate  (if  you  could)  this  small,  feature-filled  radio  and  you  will  quickly  realize  what  a  remarkable 
bargain  you^e  getting.  By  marrying  the  best  transceiver  available  to  a  microcomputer-cDntrolled  PLL 
synthesizer,  Edgecom  has  produced  a  2-meter  FM  system  with  such  unique  and  incomparable  oper- 
ating flexibility  it  is  almost  unbelievable.  A  few  of  the  extraordinary  features  of  SYSTEM  3000A  found 
in  no  other  transceiver  are: 

*TWENTY  FROMT-PANEUPROGRAMMABLE  CHANNELS.  Just  dia!  In 
the  frequency  and  transmitter  offset,  press  the  Enter  switch  and  you're  in 
memory.  Two  channels  are  instantiy  recallable  as  priority  channels  at  the 
flip  of  a  switch, 

'TWO  BUILT-IN  SCANNERS  with  adjustable  pause  and  pausedefeat 

features.  One  scanner  lets  you  tune  the  band  in  one  or  four  MHz  segments. 
The  other  scans  the  memory. 

*  MEMORY-CHANNEL  MONITOR.  Lets  you  operate  on  one  frequency 
while  monitoring  one  or  more  others, 

*  ANY  TRANSMITTER  OFFSET.  In  addition  to  the  standard  ±  600  kHz  you 
can  program  any  offset  from  5  kHz  to  4  MHz, 

♦FULL  TWO-YEAR  WARRANTY.  Every  SYSTEM  3000 A  is  warranted  to  be 
free  of  defects  for  two  years.  And  it  is  American  made  so  servicing  is  no 
problem. 

Combine  these,  and  the  other  unique  operating  features  of  SYSTEM  30Q0A  with  a  receiver  of  unsur- 
passed selectivity  and  intermod  performance,  a  transmitter  that  produces  over  25  watts  of  (ad- 
justable) power  and  you  have  a  fantastic  $1000  +  transceiver  for  the  remarkable  price  of  $549. 

SYSTEM  aOOOA  .  .  .  PERFORMANCE  THAT  CHALLENGES  YOUR  IMAGINATION 

ono  at  aelected  dealors  or  write  for  mora  information* 


Edgecam  Inc. 

2909  Oregon  Ct.— A3  •  Torrance  CA  90503  •  (213)  533-0433 
EXPORT  INQUIRIES    H  &  H  Industries  •  Box  639  •  Redondo  Beach  CA  90277 
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NOW  FROM  EDGECOM  .  .  . 
ANOTHER  INCREDIBLE  BARGAIN 


^^^^^^1 

■DGECOM   FMS-25 
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THE  FIVIS-25  .  .  .  ONLY  $439 


For  the  discriminating  amateur  desiring  the  maximum  operating  flexiblHty  at  the  lowest  possible 
price,  EDGECOM  proudly  presents  the  FMS-25  2-meter  FM  transceiver  Featuring  the  same  receiver/ 
transmitter  and  several  of  the  outstanding  features  that  have  made  the  EDGECOM  SYSTEM  3000A 
the  industry  standard,  the  FMS-25  provides  superior  performance  for  the  same  price  you  wouid  nor- 
mally pay  for  a  ''bare-bones'  radio.  Compare  the  fantastic  features  of  the  FMS-25  with  the  other 
transceivers  on  the  market  and  you  will  quickly  conclude  that  there  is  no  question  of  which  one  of- 
fers the  most  for  the  least  amount.  Some  of  the  many  features  of  the  FMS-25  are: 

^BUILT-IN  SCAMMER 

*TEN  FRONT-PANEL-PROGRAMMABLE  MEMORY  CHANNELS 

*ANY  TRANSMITTER  OFFSET 

•ELECTRONIC  PUSH-BUTTON  TUNING 

*25  WATTS  OUTPUT 

*  SUPERIOR  INTERMODULATION  PERFORMANCE 


Like  the  SYSTEM  3000A,  the  FMS-25  also  enjoys  a  full  two-year  warranty,  tt's  American  made  and  it 
is  small  (the  photo  above  is  full  size).  The  FMS-25 ...  at  the  unbelievable  price  of  $439  you're  getting 
the  best  transceiver  available  with  free  scanner,  a  free  amplifier,  and  a  free  ten  channel  memory.  See 
the  fantastic  FMS-25  at  selected  dealers  or  write  for  a  descriptive  brochure. 

FMS-25  .  .  .  PERFORMANCE  THAT  CHALLENGES  YOUR  IMAGINATION 
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Harry  L.  Helms,  Jr.  WA4E0X 

POBox  331 

Fort  Mil!  SC  2971S 


What?  CB  Repeaters?! 

perfectly  legal,  too 


This  is  an  article  about 
repeaters  for  CB  use. 
Before  you  start  firing  off 
nasty  letters  about  such 
heresy,  be  advised  that  I  am 
not  referring  to  the  familiar 
Class  D  Citizens  Radio  Ser- 
vice on  eleven  meters,  but 
rather  to  Class  A  CB,  more 
formally  known  as  the  Gen- 
eral Mobile  Radio  Service, 
Class  A  CB  is  located  on 
sixteen  channels  between  460 
and  470  MHz,  uses  the  FM 
mode,  and  albws  the  use  of 
repeaters  to  increase  range, 
just  as  amateurs  have  been 
dofng  for  years  on  two  meters 
and  other  VHF/UHF  bands. 

The  most  Immediate  ques- 
tion is:  Why  should  amateurs 


be  interested  in  Class  A  CB 
when  there  are  so  many  other 
bands  where  strictly  amateur 
repeaters  can  be  used?  There 
are  some  good  reasons,  such 
as: 

1 )  Class  A  is  CB  with  the 
same   licensing   requirements 

(form  400)  and  permissible 
business  and  personal  uses  as 
the  Class  D  service.  That 
might  seem  to  be  a  dis- 
advantage at  first  glance,  but 
think  a  little  bit.  You  are  free 
from  many  of  the  more  nit- 
picking and  bothersome  re- 
quirements of  the  amateur 
rules,  such  as  third- party 
logging  and  prohibitions  on 
commercial  use.  Using  your 
local  two  meter  repealer  for 


Standard's  GMR-l  is  espeda/fy  designed  for  Ctms  A  CB  use. 


coordinating  hamfest  activ- 
ities might  not  be  legitimate 
under  paragraph  97J12  of 
the  FCC  rules,  but  no  such 
problem  exists  under  Qass  A 
CB. 

2)  You  must  request  a 
specific  frequency  from  the 
FCC  on  your  application  for 
a  Class  A  license  and  must 
restrict  operation  to  the 
channel  assigned.  That  must 
seem  like  a  megabummer  for 
any  true-blue  ham,  but  it's 
actually  a  boon  to  all  those 
who  want  a  realty  closed 
repeater!  You  and  a  group  of 
your  buddies  can  jointly 
apply  for  a  specific  channel, 
share  the  same  Class  A  re- 
peater, and  you  have  your 
own  private  system. 

3)  Class  A  is  un crowded 
even  in  metropolitan  areas. 
Only  about  5000  licenses  are 
currently  outstanding,  and 
not  all  of  those  are  active, 

4)  Both  hams  and  non- 
hams  can  share  in  and  par- 
ticipate in  a  repeater 
communications  system  simi- 
lar in  range  and  performance 
to  those  systems  on  the  450 
MHz  amateur  band.  An  ama- 
teur club  could  set  up  a  Class 
A  repeater  system  for  the  use 
of  its  members  who  are  li- 
censed   anaateurs,    their    un- 


licensed  spouses  and  children^ 
Novices  who  have  no  amateur 
phone  privileges,  and  even 
those  who  are  working  on 
their  tickets.  Class  A,  in  fact, 
offers  the  potential  to  be- 
come a  band  for  the  type  of 
no-code,  easy- license  oper- 
ations envisioned  under  the 
proposal  for  the  Com- 
municator Class  amateur  li* 
cense! 

Class  A  CB  is  by  no  means 
a  new  development,  having 
been  established  by  the  FCC 
back  in  1947.  Originally^  75 
channels  were  assigned  to 
Class  A,  but  these  have  now 
been  cut  back  to  a  grand  total 
of  sixteen  available  frequen- 
cies. For  repeater  service, 
only  eight  channels  —  pairs  of 
input  and  output  frequencies 
—  are  available.  Input  and 
output  frequencies  are  sepa- 
rated by  5  MHz,  and  only 
mobile  and  hand-held  units 
are  allowed  to  work  through 
the  repeater  systems*  Base 
stations  are  only  allowed 
simplex  operation  on  eight 
frequencies.  However,  '*re- 
mote  base*'  operation  is  per- 
mitted in  the  same  manner 
that  it  is  employed  by  ama- 
teurs in  the  VHF/UHF  bands. 

Class  A  development  has 
languished  mainly  due  to  the 
lack    of   suitable   equipment 
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for  the  band  In  the  early 
years,  operation  was  AM  and 
without  repeaters,  which 
meant  that  the  operating 
range  was  littfe  more  than 
shouting  distance.  With  the 
introduction  of  Class  D, 
^.manufacturers  and  potential 
users  stampeded  from  70  cm 
to  11  meters,  and  Qass  A  was 
essentially  Forgotten. 

In  recent  years,  UHF  has 
been  increasingly  used  by 
various  business,  industrial, 
and  safety  radio  services,  and 
these  services  have  created  a 
demand  for  reliable,  state-of- 
the-art  UHF  equipment.  Sim- 
ple retuning  allows  much  of 
this  equipment  to  be  used  for 
Class  A.  At  least  one  manu- 
facturer, Standard  Com- 
munications, is  currently  mar- 
keting gear  designed  specif- 
ically for  Class  A,  and  others 
are  expected  to  soon  follow. 
Complete  base  and  mobile 
radio  systems,  hand-held 
unitSp  and  fully-assembled 
repeaters  are  all  being  mar* 
keted  today  for  Class  A. 
Some    dealers    are    even    of- 


fering to  install  and  maintain 
repeaters  for  Class  A  users. 
Use  of  the  repeater  is  avail- 
abfe  by  renting  a  tone  en- 
coder to  gain  access^  with 
costs  starting  at  $5,00  a 
month. 

Class  A  is  now  FM  instead 

of  AM,  and  maximum  power 
is  50  Watts,  although  some 
areas  are  restricted  to  1 5 
Watts.  These  are  generally  the 
same  areas  where  amateur 
operation  on  420-450  MHz  is 
restricted.  You'll  also  find 
that  you  must  specify  the 
number  of  base  and  mobile 
units  (including  hand-held 
and  marine  units)  on  your 
application  form.  If  you  find 
that  you  later  add  more  units 
to  your  Class  A  system  than 
specified  on  your  license,  it 
will  be  necessary  to  file  for  a 
modification  of  your  license. 
You  will  also  be  restricted  to 
the  mode  of  authorization 
and  output  power  authorized 
on  your  Qass  A  license.  How- 
ever, since  you  specify  the 
mode  of  emission  and  trans- 
mitter power  on  your  appli- 


cation  form,  this  is  not  as 
restrictive  as  It  may  sound. 
You  must  use  only  accepted 
equipmeni  in  Class  A  service* 
But  you  may  freely  change  or 
substitute  equipment  as  long 
as  it  Is  the  same  mode  and 
equal  to  or  less  than  the 
power  output  specified  on 
your  license. 

Application  for  a  Class  A 
license  is  made  on  FCC  form 
400  (except  in  the  Chicago 
area,  where  it*s  form  425)* 
You  must  also  purchase 
($1.00  or  less)  a  copy  of  part 
95  of  the  FCC  rules  per- 
taining to  the  Class  A  service 
from  the  Government 
Printing  Office.  FCC  form 
400  is  a  bit  different  from 
those  you  may  have  seen  in 
the  past  from  the  FCC.  It 
must  be  completed  on  a  type- 
writer and  contains  several 
sheets  of  carbon  paper.  One 
of  the  carbon  copies  is  val- 
idated by  the  FCC  and  re- 
turned to  the  applicant.  It 
serves  as  his  license. 

Class  A   may   be  an  idea 
whose  time  has  come.  With 


the  FCC  looking  for  a  UHF 
band  for  CB  and  a  still  con* 
tinuing  demand  for  a  code- 
free  "Communicator"  ama- 
teur licL^nse,  Class  A  has  the 
poteniial  to  at  least  partially 
satisfy  both  demands.  One 
channel  pair  could  be  desig- 
nated as  the  UHF  equivalent 
of  Qass  D  channel  19  for 
travelers,  and  repeaters  for 
this  channel  could  be  estab- 
lished along  major  highways. 
The  other  channels  could  be 
used  by  the  "Communi- 
cators" for  repeater  operation 
as  the  FCC  envisioned  under 
their  proposal  for  a  code-free 
ham  license. 

All  this  is  in  the  future, 
however.  For  the  present. 
Class  A  is  a  very  viable  alter- 
native for  repeater  groups 
who  want  to  escape  the  two 
meter  crowd  or  to  establish  a 
truly  private  repeater  system. 
One  escapes  some  of  the 
more  confining  aspects  of  the 
amateur  regulations,  as  well. 
It's  the  best  of  both  CB  and 
amateur  radio  -  who  could 
ask  for  more?  ■ 


Nen^  Products 


from  page  24 

throughout  the  US  and  Canada. 
JfBO  Eiectronics,  Inc.,  1106 
Rand  Building,  Buffalo  NY 
14203, 

NEW  MFJ  24  HOUR  DIGITAL 
CLOCK 

MFJ  Enterprises  Is  market- 
ing a  new  24-hour  digital  clock 
with  huge  1-5/8-inch  digits  that 
you  can  see  from  clear  across 
the  room.  This  is  one  clock 
strictly  for  your  ham  shack,  one 


that  you  can  leave  set  to  GMT. 

The  alarm  can  remind  you  of 
a  sked  or,  if  used  with  the 
snooze  function,  it  can  act  as 
an  ID  timer  to  buzz  you  at 
8-mlnute  intervals. 

It  carries  a  one-year  limited 
warranty  by  MFJ  Enterprises, 
and  a  30-day  money-back  trial 
period.  If  you  are  not  satisfied, 
you  may  return  it  within  30  days 
for  a  full  refund  {less  shipping). 
The  clock  lists  for  $29.95 
(include  $2.00  for  shipping  and 
handling). 


To  order,  call  toll-free 
(800^647 '8660.  or  mail  the  order 
to  MFJ  Enterprises.  PO  Bon 
494.  Mississippi  State  MS 
39762. 

DENTRON  W-2  WATTMETER 

Today's  Increasingly  expen- 
sive equipment  and  crowded 
band  conditions  make  it  more 
important  than  ever  that  ap- 
propriate precautions  be  taken 
to  protect  your  rig  from  damage 
and  to  avoid  unnecessary  in- 
terference to  other  operators. 
One  of  the  simplest  and  most 
effective    measures   you    can 


take  to  ensure  proper  operation 
of  your  gear  is  to  use  a  watt- 
meter for  tuneup  and  as  a  con- 
stant monitor  while  transmit- 
ting. 

DenTron's  W-2  wattmeter, 
with  its  dual  meters  that  let  you 
read  both  forward  and  reflected 
power  at  the  same  time,  ts  an 
attractive  answer  to  the  prob- 
lem of  ensuring  that  your  rig  is 
operating  efficiently  into  a 
properly  matched  load- 
Another  thoughtful  touch  ts  the 
removable  sensing  element*  By 

Continued  on  page  62 


MFJ'S  new  24-hour  digital  clock. 


Den  Iron's  W-2  wattmBtet, 
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WIEI^ 
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All  Pafcimar  Englneeri  products  ar« 
mad«  m  U.S.A.  SItko  1965,  manufadurars 
o1  Amat«tir  Radio  equipment  only. 

1  Kw  CW,  3  Kw  PEP  input, 
Fordipoles,  inverted  Vees, 

beams,  quads, 
Dependabfe.  Takes 

temporary  overloads  In 

stride. 
Specify  1:1  or  4:1  ratio. 

Model  1K  $16.95 


2KwCW,6KwPEPinput. 
Far  more  rugged  than  any 

other  balun  made  for 

amateur  use. 
Specify  1;1  or  4:1  ratio. 

Model  2K  $32.50 


2KwCW,6KwPEPinput 
Our  heavy  duty  balun  with 

mounting  bracket  for  2*' 

mast  or  boom- 
Specify  1:1  or  4:1  ratio. 

Beam  Balun  $37.50 


P»^f^furt 


Only  Palomar  Bafuns  Have  All  These  Features 

RF  toroidal  core  for  highest  efficiency. 

Teflon  insulated  wire. 

Stainless  steel  hardware.  Won't  rust. 

Epoxy  filled  case.  Waterproof, 

Wideband  1.7  to  30  MHz. 

White  case  to  reflect  the  sun, 

Lightning  protection  built  in. 

Free  brochure  sent  on  request 

How  many  lightweight  baluns  have  you  burned  out 
already?  Install  the  balun  that  will  stay  up  there  working 
year  after  year. 

Order  direct.  Add  $2  shipping/ handling.  California 
residents  add  sales  tax. 
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Box  455,  Escondido,  CA.  92025  •   Phone:  [714]  747-3343 


RESONATES  YOUR  TOWER 
ON    40,    80    AND    160    I 

w 


^o 


,^ 


for  160 


^^ 


Now  you  can  easily  UiC 
your  entire  towef  and 
pre$eiit  beam  system  di  a 
compleie  low  anjgte 
f  adiator  on  40, 90  ind  1i60 
meterts  li  h  common 
knemrl«dg€!  that  «  dipole 
Of  invefied-vee  muu  be 
al  leiil  1/2  wive  ler^glK 
high  (120  feel  on  80 
meleril)  in  order  for  it  to 
be  d  low  angle  radiator. 
But  your  exi^rmg  tower,  If 
fed  wtih  the  Stud rt  Cl^c- 
tronio  TQUICfl  TUOIfl . 
can  be  made  lo  be  in 
ofitimuTn  low  angl« 
fadatof  on  40.a0#nd  1€0 
meters.  The  Siuirt 
TOIIICA  TUOEH  C4n  be 
iniialled  and  eitHy 
adjusted  to  a  low  swf  on 
[any  tower  no  matter  what 
tho  sJie  or  lype.  Tower 
can  be  grounded  or  not. 
Rjdi4^  not  nec«ury.  No 
more  haywire  tppt^- 
irlte  of  dipoles  and  1-Vt. 
EM^n  youT  wff«  will 
toJ^e    U.    The    Sluifl 

TOlUERTUneft  takes 
up  wJrtuaNy  no  extra 
spa^e  but  greatly 
outpeHorms  tti  poles  ^nd 
i-y'%  Ji  the  same  height 
plus  It  IS  easily  adjustd^ble 
ftom  ground  leveJ.  S*art 
making  Ib^ner  contacts 
on  ihe  40,  M  and  160 
mel^  b^nds  with  ain 
antenna!  sy^Tem  ihat 
realty  getiWn.  The  Stuarl 

TOUJCR  TUmR  wiir 
handle  SOO  watt&  output. 


»*fwn 


^  €» 


I 


Wt^  4 re  ^o  confident  that 
you  will  IJke  it  that  we 
offer  a  30  day  money  back 
guarantee  if  you  are  in 
any  way  diHaiisfled. 
Priced  from  $129.9^ 
indud«  sh^ppMg  in  con- 
tinental United  Siaie^ 


MUv^ 


STUART  XELECTROWCS 


578  KUtNEDY  M. 

AKftOH.  OHIO  44305 

[216]  790-0431 
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a  voice 


command  system  with 

the  Siliconix 


an  Applef 


t 


Enter  the  Siliconix  CODEC  Design  Contest  and  win 
an  Apple  11  —  the  world's  best -selling  personal  computer 
—  or  another  great  prize  AU  you  have  to  do  is  use 
Siliconix'  CODEC  to  design  a  rnicroprocessor-based 
system  which  responds  to  your  spoken  words  (or  talks 
back  to  you)-  Our  CODEC  is  a  two-chip  set:  the  DF331 
coder  is  a  high-speed  serial  output  A/D  converter  —  a 
complete  subsystem- on-a-chip.  the  DF332  decoder  con- 
verts high-speed  digital  bit  streams  into  analog  signals. 
The  system  you  design  must  be  capable  of  understanding 
or  speaking  at  least  15  words. 

Here's  what  you  can  win: 

1st  prize:    Apple  II  personal  computer  {retail  value 

$1,445).  A  completely  self-contained 
computer  system  with  high  resolution 
color  graphics  in  15  colors  (with  color 
TV),  BASIC  in  ROM,  16K  bytes  of  RAM, 
built-in  video  interface,  cassette  I/O,  four 
A/D  inputs  with  two  game  paddles 
supplied,  eight  penpheral  slots,  three 
TTL  inputs  and  four  TTL  outputs,  Apple 
n  plugs  into  any  standard  TV  using  a 
modulator . 

2lld  prize:  SiKconix  LCD  Stopwatch-ln-A- Wristwatch 

Features  time,  day  date,  plus  split  timing 
stopwatch  functions, 

3ra  prize:   Siliconix  LED  Stopwatch,  Includes  split 

timing  hmction. 

4tn  prize :    Siliconix  Telephone  Timer.  Includes  start/ 

stop  and  timeout. 

5th  prize:    Siliconix  LED  Stopwatch.  Features 

a  digital  start/stop  timer. 

AD  entries  must  be  accompanied  by  our  official  entry 
blank.  Get  yours,  along  vwth  complete  contest  rules, 
data  sheets  and  other  information,  by  filling  out  the 
coupon  below,  f  ^  f^^t^m  ■  ■       ^^       ■ 


Mail  to: 

Siliconix  CODEC  Design  Contest 
2201  Laurel  wood  Road 
Santa  Clara,  CA  95054 

Yes,  1  want  to  know  more  about  the  Siliconix  CODEC 
Design  Contest  Please  send  me  details  and  the  official 
entry  blank. 

Name- . ^ 


S57 


Company 
Addr^s;  = 


(Optional) 


Mail  Station: 


City 


State; 


"Zip: 
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Siifiing  M:  Oiberg  WISNN 
19  Lorena  Road 

Waif  ham  MA  02154 


A  Complete 
X-Band  Transmitter 


easy  to  build 


Microwave  experi- 
menters in  the 
X-band  often  require  a 
signal  source  that  has  a 
means  of  adjusting  the  out- 
put amplitude  and  fre- 
quency. Frequency  cali- 
bration is  also  desirable. 
The  above  characteristics 
can  be  found  in  standard 
signal  sources,  most  of 
which  are  war  surplus  and 
have  disappeared  from  the 
surplus  dealers'  shelves  or 
from  laboratory  stock 
rooms  which  had  friendly 
hams  operating  them.  To 
be  sure,  these  items  are 
still  available  from  micro- 


wave manufacturers,  but 
they're    at    prices    well 

beyond  the  amateur's 
means. 

The  construction  of  a 
signal  generator  which  can 
have  laboratory  features  is 
not  too  difficult.  The  re- 
quirements for  laboratory 
standards  are  much  more 
stringent  than  most 
amateurs  need,  so  some  of 
these  features  can  be  omit- 
ted. 

At  WISNN,  I  con- 
structed a  signal  source 
which  serves  two  purposes. 
It  serves  as  a  signal  source 
and     as     a     low-power 


An  X-band  signal  generator/transmitter,  ktystron  oscillator 
power  supply^  and  all  components  required. 


transmitter.  It  has  an  inter- 
nal power  supply,  a 
modulator,  a  frequency 
control,  an  output  at- 
tenuator, and  a  means  of 
measuring  the  frequency 
on  which  the  oscillator  is 
operating. 

A  klystron  tube  is  used 
because  I  had  it  in  the 
shack.  A  Cunn  diode  oscil- 
lator could  be  substituted 
without  too  much  trouble, 
although  the  modulator 
would  have  to  be  con- 
siderably modified. 
Klystron  tubes  are  still 
found  on  the  surplus 
market.  These  tubes,  for 
the  most  part,  are  the  type 
which  were  used  as 
receiver  local  osciltators. 
The  2K25,  also  known  as 
the  723a/b,  sold  for  as  little 
as  50  cents  and  is  still 
available,  as  is  the  BMI 
series.  The  2K25  makes  an 
excellent  signal  source,  but 
it  must  be  operated  upon 
to  get  it  in  the  10,5  GHz 
amateur  band  The  BMI 
series  uses  a  heated 
bellows  to  tune  to  the  fre- 
quency desired;  the 
bellows  heat  up,  expand, 
and  change  the  cavity 
resonance.  It  therefore  is 
limited  in  its  desirability 
because  of  the  attendant 
tuning/stability  problems.  I 


was  lucky  enough  to  find 
a  Varian  X-13-B,  which 
tunes  through  the  band  of 
interest  by  adjusting  the 
reflector  voltage  and  fine 
tuning  the  cavity  with  a 
micrometer  barrel  which  is 
attached  in  a  manner  that 
allows  the  cavity  to  be 
distorted  via  pressure  ex- 
erted from  the  barrel 

The  description  of  the 
operation  of  this  and  many 
other  fine  signal  sources 
can  be  found  in  the 
references  given  at  the 
conclusion  of  this  article, 
so  I  will  address  myself  to 
the  business  of  construc- 
tion of  the  signal  gen- 
erator. The  choice  of  the 
tube  must  be  yours,  but 
this  article  will  be  centered 
around  the  2K25  klystron 
because  it  is  the  most  easi- 
ly acquired  tube  The  price 
of  this  tube  is  still  within 
the  means  of  the  amateur, 
even  for  a  new  one.  It  is,  of 
course,  no  Eonger  sold  for 
fifty  cents,  but  what  is 
these  days? 

The  signal  generator/ 
transmitter  is  composed  of 
five  sections:  power  sup- 
ply, modulator,  oscillator, 
attenuator,  and  rf  in- 
dicator. In  the  set  to  be 
described  here,  a  trans- 
mitting   horn    is    in  cor- 
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porated  into  the  same 
chassis.  This  can  be  omit- 
ted if  you  wish  The  output 
of  the  generator  can  then 
be  terminated  in  an  output 
flange. 

The  power  supply  is  very 
straightforward,  consisting 
of  a  full-wave  rectifier  and 
filter  designed  to  be  free  of 
ripple    It  consists  of  two 
sections.  The  main  supply 
supplies  +300  volts  at  75 
mA     A    capacitor    input 
'  filter  choke  capacitor  com- 
bination is  used  in  this  sup- 
ply. The  second  supply  is 
for    the    reflector    of    the 
klystron,    which    also    re- 
quires good  filtering,  but, 
since  the  drain  on  this  ele- 
ment is  in  the  microampere 
region,  a  simple  RC  filter  is 
used.    Heavy    filtering    is 
used  on  each  section  to  im- 
prove   on    the    short-term 
stability    of    the    klystron 
oscillator,  which  is  voltage- 
tuned.  Vacuum-tube  regu- 
lators   could    be    incor- 
porated to  improve  upon 
this  last  feature  but  would 
not  greatly  reduce  the  drift 
in    the    oscillator    tube, 
which  is  also  temperature* 
sensitive  due  to  the  cavity 
construction.  This  idea  was 
not  attempted  and  is  not 
recommended    unless   the 
added  expense  is  your  bag. 
The  modulator  consists 
of    a    single    transistor 
amplifier  which  will  give 
more  than  adequate  modu- 
lation, The  reflector  of  the 
klystron   is   modulated   by 
the   amplifier,   and,   since 
the  reflector  current  is  very 
small,  equally  small  modu- 
lating   currents    are    re- 
quired. For  the  most  part 
the  modulation  will  be  FM, 
depending  upon  how  hard 
the  tube  is  pushed.  A  panel 
control   to  determine  the 
modulation  level  has  been 
incorporated. 

Perhaps  the  part  of  the 
unit  most  difficult  to  con- 
struct will  be  the  klystron 
tube  mount,  the  level  at- 
tenuator, and  the  rf  output 
detector  which  is  used  to 
determine  the  output  level. 
This  group  of  components 
is    constructed    on    one 
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Fig.  1.  Waveguide  tube  mount  for  the  2K25  klystron  attenuator  and  rf  level  detector. 


single  piece  of  waveguide. 
No  machine  shop  work  is 
required.  All  of  the  work 
was  done  at  W1SNN  with 
hand  tools  in  the  cellar 
workshop. 

The  first  part  of  the  rf 
assembly  will  be  the  con- 
struction of  the  attenuator. 
It  is  a  "flap"  attenuator, 
consisting  of  a  section  of 
resistance  card  that  dips  in- 
to the  waveguide  through 
the  center  of  the  E-plane 
These  attenuators  were 
common  on  the  surplus 
market,  and,  if  one  is 
available  to  vou,  by  all 
means  use  it.  The  at- 
tenuator at  this  station 
uses  a  right-angle  gear 
drive  so  that  the  control 
dial  can  be  conveniently 
located  on  the  main  panel 
It  may  be  brought  out  of 
the  side  of  the  chassis,  if 


you  prefer. 

The  rf  indicator  consists 
of  a  crystal  detector 
mounted  near  the  output 
end  of  the  waveguide,  A 
potentiometer  and  a 
mic  roam  meter  connected 
as  a  voltmeter  to  the 
crystal  complete  the  detec- 
tor. This  equipment  may  be 
omitted  if  you  prefer.  It  is 
easily  constructed  and  is 
very  useful  in  making  com- 
parison and  frequency 
measurements.  Its  exclu- 
sion, therefore,  should  be 
carefully  considered  on 
the  basis  of  price  only. 

The  antenna  incor- 
porated in  this  set  is  a 
pyramidal  horn  described 
in  an  earlier  issue  of  73,*  so 
the  construction  details 
will  not  be  given  in  this  arti- 
cle. The  horn  antenna  can 
be    substituted    for    with 


whatever  gain  standard 
horn  is  available,  saving  a 
great  deal  of  the  construc- 
tion work. 

As  is  shown  in  the  draw- 
ings and  photographs,  the 
chassis  is  packaging  for  the 
unit  so  that  it  can  easily  be 
transported  No  blower  is 
incorporated  because  the 
klystron  does  not  require 
additional  cooling.  How- 
ever, if  a  different  device  is 
used  in  substitution  for  a 
2K25  tube,  be  sure  to  deter- 
mine if  it  requires  external 
cooling. 

Let's  get  on  with  the  con- 
struction of  the  waveguide 
assembly.  Acquire  a  six- 
inch  section  of  waveguide. 
This  is  a  little  longer  than 
required,  but,  by  the  time 
the  ends  are  squared  off,  it 
will  be  just  right.  First,  with 
a  machinist's  square,  mark 
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frequency  measurement  — not  reatly  the  hard  way. 


off  each  end  so  that  the 
scribe  lines  will  show  inter- 
secting marks  on  all  sides 
of  each  end  as  square  cor- 
ners. The  distance  between 
these  should  be  5%  inches. 
Cut  the  ends  carefully  with 
a  hacksaw  on  the  lines.  File 
each  cut  smooth.  Remove 
alt  burrs,  and  clean  these 
cuts  so  that  they  may  be 
soldered.  Steel  wool  or 
sandpaper  should  be  used 
for  this  purpose. 

This  first  pair  of  cuts  to 
the  guide  determines  the 
overall  length  and  the  posi- 
tion of  the  waveguide 
coupling  hole  for  the 
klystron  Be  sure  that  the 
length  is  that  which  is 
specified  in  the  drawings, 
or  you  may  have  difficulty 
acquiring  full  power  out- 
put from  the  klystron. 

Next,    lay   out   the    line 


through  the  E-plane  center 
of  the  guide  which  will  be 
cut  as  a  slit  1/16  of  an  inch 
wide.  This  slit  allows  the 
piece  of  resistance  card  to 
enter  the  waveguide.  To 
cut  the  slit  carefully, 
center  punch  ten  places  in 
line  on  the  centerline  so 
that  the  punch  marks  are 
very  close  to  one  another 
but  not  touching.  Then  drill 
ten  holes  with  a  number  43 
drill.  By  careful  manipula- 
tion of  the  drill,  these  holes 
will  be  in  line  and  can  be 
opened  to  start  the  slit.  A 
hacksaw  blade  can  then  be 
inserted  in  the  cut  and  the 
slit  further  lengthened  to  3 
inches.  This  sounds  like  a 
lot  of  work,  but  once  the 
holes  are  in  place,  it  goes 
very  fast.  When  the  slit  has 
been  completed,  insert  a 
flat    jeweler's    file,    and 


smooth  file  the  cut,  remov- 
ing burrs.  Be  sure  the  burrs 
that  extend  into  the  wave- 
guide are  removed. 

The  next  hole  to  drill  is 
the  crystal  mount  for  the  rf 
output  detector.  Actually, 
it  consists  of  two  holes. 
The  drill  should  go  through 
both  walls  in  the  E-plane. 
Use  a  1/8"  drill.  When  this 
operation  is  completed, 
the  hole  on  the  same  side 
as  the  slit  should  be 
opened  up  to  5/1 6'\  which 
will  accept  the  large  end  of 
a1N23  crystal. 

The  remaining  1/8"  hole 
should  be  fitted  with  a 
small  piece  of  3/32"  brass 
pipe  to  fit  the  tip  of  the 
crystal.  The  pipe  can  be 
soldered  to  the  waveguide 
with  soft  solder  after  it  has 
been  determined  that  the 
alignment  of  the  holes  is 
true.  Use  a  crystal  to  prove 
this  point.  The  3/32"  brass 
pipe  can  be  obtained  at  a 
model  shop. 

To  mount  the  crystal  for 
the  level  detector,  first 
place  a  1/4"  lug  on  the 
crystal  body  and  slide  it  up 
to  position  on  the  large 
end.  It  will  come  up  snug 
against  the  flange.  Bend 
the  lug  so  that  ft  can  be 
soldered.  Now  fit  a  1/4" 
fiber  shoulder  washer  on 
the  crystal  body,  snug 
against  the  lug.  Be  sure 
that  the  shoulder  faces  the 
tip  end  of  the  diode  Lay 
this  assembly  to  one  side 
until  all  soldering  is  com- 
pleted 

The  attenuator  mount- 
ing consists  of  two  1/4'' 
square  blocks  3/4"  high, 
soldered  at  the  position 
located  in  the  drawing  so 
that  they  straddle  the  at- 
tenuator slot  A 1/8"  hole  Is 
tine-drilled  through  the 
sides  of  each  block,  which 
then  can  be  fitted  with  a 
small  axle  for  the  atten- 
uator card.  The  card  is  then 
epoxied  to  the  shaft.  A  1/8" 
to  1/4"  coupling  IS  at- 
tached to  the  axle  so  that  a 
control  shaft  which  fits  a 
conventional  dial  can  be 
added. 

When   this   job   is  com- 


plete, solder  a  1/2"  x  1" 
plate  over  the  end  of  the 
waveguide  which  is  closest 
to  the  tube  socket  for  the 

klystron.  On  the  opposite 
end,  solder  in  place  a  UC- 
39/U  waveguide  flange. 

To  complete  the 
klystron  mounting,  it  will 
be  necessary  to  modify  an 
octal  tube  socket  to  fit  the 
klystron  tube.  Inspect  the 
tube,  and  note  that  it  has  a 
small  piece  of  coaxial 
cable  made  of  metal  tub- 
ing protruding  from  the  pin 
end  of  the  tube.  One  end  of 
the  coaxial  cable  has  a 
small  length  of  Teflon^M 
covering  a  short  section  of 
the  inner  conductor  of  the 
coax.  This  is  the  coupling 
antenna  used  to  inject  the 
rf  output  of  the  klystron  in- 
to the  waveguide.  The  cou- 
pling depends  upon  the 
location  of  the  entry  hole 
in  the  wall  of  the  wave- 
guide and  the  depth  that 
the  antenna  extends  into 
the  waveguide.  The  octal 
tube  socket  should  have  a 
mounting  assembly  at- 
tached to  it.  Usually  it  is 
held  in  place  with  a  spring 
washer  or  is  molded  in 
place.  The  specified  socket 
is  still  listed  m  catalogs, 
since  tubes  have  not 
completely  disappeared 
from  the  scene.  Choose  a 
socket,  and  remove  the 
contact  from  pin  4.  Open 
the  pin  hole  to  accept  and 
freely  pass  the  coaxial  out- 
put  of  the  klystron  tube. 
Some  sockets  will  have  a 
hole  large  enough  and  will 
not  require  modification. 
The  socket  used  at  WISNN 
is  an  Am  phenol  type  MIP8. 

The  tube  socket  is 
mounted  to  a  small  plate 
approximately  1-1/2'" 
square.  Solder  two  5/8" 
threaded  bushings  in  a 
position  that  will  allow  the 
antenna  probe  of  the 
klystron  tube  to  clear  the 
hole  in  the  waveguide  wall 
intended  for  it  A  simitar 
hole  will  have  to  be  added 
to  the  mounting  plate. 
Once  the  location  is  deter- 
mined, which  will  depend 
on   the    socket   type,    the 
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plate  can  be  soldered  to 
the  waveguide  permanent- 

ly 

The  attenuator  card  can 
be  constructed  from  a 
piece  of  resistance  card 
made  for  that  purpose.  It  is 
beyond  the  scope  of  most 
amateurs  to  try  to  manu- 
facture this  component.  Its 
cost  is  reasonable  and  it 
goes  without  saying  that  it 
should  be  purchased. 

The  card   material    is  a 
resistance    material    de- 
posited on  a  backing  and 
affixed  to  a  piece  of  hard, 
nonconductive  material.  It 
acts  as  an  absorber  of  the 
microwave    energy    pro- 
pagated  down  the  length 
of  waveguide.   By  making 
the  length  and  depth  of  the 
card   sufficient,    attenua- 
tion values  that  run  in  ex- 
cess of  30  dB  (with  respect 
to  the  power  level)  can  be 
achieved  when  the  card  is 
fully  inserted  in  the  guide. 
A    very    good    impedance 
match    ts    maintained 
because  of  the  length  of 
the   card.   When   ordering 
this  material,  specify  200 
Ohms  to  the  square  inch  as 
the  resistance  value,  ff  you 
are    lucky,   you    may   stilt 
find    this   on    the    surplus 
market.  In  the  event  that 
you  can't  find  it,  sources  of 
supply    are    listed    in    the 
references  at  the  conclu- 
sion of  this  article. 

To  cut  the  resistance 
card,  simply  scribe  the 
outline  as  shown  in  the 
drawing,  being  careful  not 
to  disturb  the  surface  of 
the  card.  Then,  with  a  sharp 
knife,  cut  through  the 
scribe  marks.  When  the 
cutting  process  Is  com- 
plete, file  the  edges 
smooth  and  to  the  contour 
shown  in  the  drawing. 
Departure  from  the  shape 
shown  will  cause  the  at- 
tenuation rate  to  bunch  up 
near  the  lower  levels.  The 
card  is  quite  thin,  but  not 
as  fragile  as  it  appears.  The 
card  should  clear  the  slot 
as  it  enters  so  that  wear  on 
the  resistance  material  will 
be  nonexistent. 
When  all   of  the  wave- 
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guide  work  has  been  com- 
pleted, install  the  com- 
ponents, making  sure  that 
the  tube  socket  wiring  is 
completed  before  install- 
ing it.  Then  decide  what 
kind  of  cabinet  or  con- 
tainer you  will  use,  if  you 
decide  not  to  use  the  one 
shown  in  the  drawings* 
Make  clamp  mountings  for 
the  waveguide,  as  shown, 
and  construct  the  power 
supply  and  attenuator  con- 
trol. The  meter  and  level 
setting  for  it  can  be  in- 
stalled, and  you  will  be 
ready  for  testing  after  a 
slight  modification  is  made 
to  the  klystron  bellows. 

In  order  to  put  a  2K25 
klystron  tube  on  frequency 
in  the  10  GHz  segment  of 
the  amateur  band,  it  is 
necessary  to  raise  the 
operating  frequency  above 
the  normal  range  of  the 
tube.  It  is  quite  simple  and 
does  not  require  excessive 
modification  to  the  tube. 

Simply  rotate  the  square 
brass  tuning  control,  which 
is  fastened  to  the  tuning 
strut,  full  clockwise  until 
the  strut  opens  to  approx- 
imately 3/16".  This  action 


loosens  the  bellows  so  that 
it  can  be  distorted  to  the 
higher  range  position. 
Now,  with  a  pair  of  long- 
nose  pliers,  loosen  the 
bellows  nut  and  back  it  off 
to  the  top  of  the  adjusting 
screw,  which  is  the  coarse 
adjustment.  The  nut  will 
loosen  to  the  top  of  the 
screw,  which  is  about  three 
threads  more  than  those 
engaged,  and  will  be  in 
view  before  the  adjust* 
ment  is  made.  After  back- 
ing this  nut  to  the  new  posi- 
tion, tighten  the  bottom 
nut  to  bear  against  the  bot- 
tom of  the  same  coarse  ad- 
justment. Now  turn  the 
square  brass  tuning  control 
counterclockwise,  and 
tighten  the  bellows. 

Install  the  klystron 
carefully  into  the  socket, 
making  sure  that  the  anten- 
na probe  slides  into  the 
hole  in  the  waveguide  so 
that  it  just  exposes  the  end 
of  the  coax. 

Mount  the  waveguide 
components  into  the 
cabinet,  or  whatever  your 
choice  of  chassis  is,  so  that 
they  are  free  of  vibration 
and    accessible    for    the 


preliminary  adjustment. 
The  unit  pictured  and 
shown  in  the  drawing  is 
complete  with  a  horn 
antenna,  since  it  is  used  as 
a  transmitter.  It  makes  a 
fine  portable  setup  for 
testing  waveguide  and 
other  components,  since 
the  horn  is  easily  removed 
at  the  flange.  In  any  case, 
connect  a  horn  radiator  to 
the  output  of  the  wave- 
guide. 

With  the  rf  level  in- 
dicator (which  should  be  a 
0  to  1  milliammeter  con- 
nected to  the  rf  detector 
diode)  in  place  and  the 
level  control  potentiom- 
eter set  to  half  level,  turn 
on  the  power,  and  wait  un- 
til the  filament  of  the  tube 
comes  to  temperature, 
which  will  take  about  thir- 
ty seconds.  Snap  the  dc 
power  switch  on,  pull  the 
flag  attenuator  out  of  the 
waveguide  by  adjusting 
the  attenuator  control,  and 
slowly  adjust  the  reflector 
control  until  the  meter 
shows  an  indication.  The 
level  may  go  off  scale,  so 
increase  the  potentiometer 
setting    and   continue  ad- 
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justing  the  reflector  con- 
trol Three  positions  on  the 
reflector  control  will  cause 
the  indicator  to  rise  sharply 
as  you  ''tune"  through  the 
klystron's  modes  of  opera- 
tion.  Each  of  these  modes 
will  electronically  control 
a  small  deviation  in  fre- 
quency of  about  100  mega* 
hertz,  so  get  used  to  how 
these  modes  occur,  and 
become  acquainted  with 
the  level  potentiometer 
setting  for  mid  range  for 
each  mode,  Now  exercise 
the  attenuator  control,  and 
note  that  the  output  level 
can  be  raised  or  lowered  to 
completely  control  the  rf 
output. 

Once  you  have  famrl* 
iarized  yourself  with  the 
operation  of  each  control 
and  the  way  the  klystron 
acts,  it  will  be  time  to  set 
the  frequency  If  you  have 
a  waveguide  frequency 
meter  which  is  calibrated, 
choose  one  of  the  reflector 
modes—  preferably  the 
middle  one  — and  adjust 
the  control  for  the  "mid- 
dle" of  the  mode.  Adjust 
the  attenuator  so  that  at- 
tenuation is  minimum  and 
connect  the  wave  meter  to 
the  output  flange.  Adjust 
the  wave  meter  for  a  reac- 
tion on  the  wave  meter  in- 
dicator.  Track  the  wave 
meter  with  the  reflector 
control  to  determine  where 
10.200  GHz  falls.  If  you 
find  that  you  must  move  to 
the  third  mode,  readjust 
the  two  nuts  on  the  tuning 
strut,  as  well  as  the  brass 
tuning  block,  starting  with 
the  block  first.  Once  the 
frequency  is  located, 
carefully  make  a  mark  on 
the  reflector  dial  for  this 
frequency.  Then  find  the 
limits  of  the  band,  and 
mark  it  again. 

If  you  do  not  have  an 
X-band  wave  meter  at  your 
disposal  you  wilt  have  to 
resort  to  the  method  that 
the  early  microwave  peo- 
ple used.  It  is  as  accurate 
as  you  use  it  and  will  cer- 
tainly locate  the  band 
limits  for  you. 

To  set  up  for  this  opera- 


tion, you  will  need  a  sma 
plastic  ruler  which  is 
marked  off  in  metric 
measure.  A  small  piece  of 
aluminum  one-inch  wide 
and  bent  in  the  form  of  an  L 
will  serve  as  the  reflector. 
Set  the  signal  generator/ 
transmitter  up  with  a  horn 
on  a  wooden  or  noncon- 
ducting surface  with  a 
clear  area  in  front  of  the 
horn  antenna.  Measure  a 
distance  of  15  cm  from  the 
lip  of  the  horn.  At  this  point 
and  through  the  axis  of  the 
horn,  lay  the  meter  ruler. 
Tape  it  in  place  so  that  it  is 
firm  and  will  not  move.  The 
ruler  is  the  calibration 
source  and  should  be 
treated  as  the  standard  for 
these  measurements. 

Now  that  the  ruler  is 
fastened  to  the  work  sur- 
face, place  the  L-shaped 
bracket  next  to  the  cm  side 
of  the  ruler.  Tape  a  pin  to 
the  bracket  so  that  it  points 
to  the  calibrations  on  the 
ruler.  Fasten  the  pin  so  that 
it  won't  move,  Now  pro- 
ceed to  fire  up  the  gen- 
erator as  before,  and 
locate  the  middle  mode  by 
adjusting  the  reflector 
potentiometer  so  that  the 
mode  is  peaked  on  the  rf  in* 
dicator  meter,  Move  the 
L-shaped  bracket  parallel 
with  the  ruler  so  that  it 
bears  on  the  ruler.  Move  the 
bracket  toward  the  horn 
and  away  from  it  a  few 
times,  and  notice  that  the 
rf  indicator  fluctuates 
rapidly  as  you  move  the 
bracket.  It  will  also  fluc- 
tuate as  you  move  your 
hands  or  any  other  object 
in  front  of  the  horn. 

Now  move  the  L-shaped 
bracket,  parallel  to  the 
meter  ruler,  toward  the 
horn  from  about  the  mid- 
die  of  the  ruler.  Remember 
that  your  hands  will  in- 
fluence the  readings,  so  try 
to  hold  them  flat  to  the 
work  surface  as  you  move 
the  bracket  through  a 
minimum  and  a  maximum 
reading  on  the  rf  indicator. 
Be  sure  to  note  the  reading 
on  the  ruler;  the  distance 
between  these  two  points 


is  one  half  the  wavelength 
of  the  transmitted  frequen- 
cy Make  a  series  of  these 
measurements  to  deter- 
mine that  they  repeat. 
recording  the  distances. 
You  already  know  how  to 
convert  wavelength  to  fre- 
quency All  you  have  to 
know  is  that  the  physical 
free  space  length  is  ,2997 
to  .2855  cm  for  the  fre- 
quency range  of  10.000  to 
10.500  GHz.  As  before,  if 
the  klystron  does  not 
operate  in  these  frequency 
ranges,  it  is  a  simple  matter 
to  change  the  coarse  ad- 
justment, as  previously 
described 

If  you  want  to  know 
more  about  the  way  to 
measure  the  wavelength 
on  which  you  are 
operating.  1  suggest  you 
find  an  old  Radio 
Amateur's  Handbook.  The 
issues  prior  to  1955  had  a 
good  amount  of  data  on 
lecher  wires. 

Since  a  lecher  line  is 
really  an  open  wire 
transmission  line,  attention 
must  be  given  to  the  cor- 
rection in  length,  which  is 
usually  foreshortened  by 
capacitance  and  induc- 
tance between  the  wires. 
Although  this  factor  is 
small,  it  is  there,  and  it  af- 
fects the  accuracy  of  the 
measurements.  In  the  free 
space  case,  which  is  the 
method  I  use,  there  will  be 
no  problem  with  the  fore- 
shortening effect.  Simply 
find  the  two  points  where 
the  reaction  takes  place, 
measure  the  distance  be- 
tween them,  and  you  have 
the  measurement  as  a  half 
wavelength.  As  you  can 
see,  the  measurement  must 
be  very  carefully  made.  All 
components  in  use  must  re- 
main stationary  except  the 
L-shaped  reflector.  If  this 
part  could  be  moved  with 
the  precision  of  a  metric 
micrometer,  the  accuracy 
would  be  improved  far 
beyond  your  needs.  It  is  im- 
portant that  you  establish 
the  band  edges,  since  other 
services  surround  you;  the 
police   operate   at   10.525 


GHz  ±  25  MHz,  and  you 
don't  want  to  interfere  with 
the  police  radar  frequency, 
do  you  ? 

The  modulator  in  the 
signal  generator/transmitter 
is  a  single  transistor 
amplifier  that  is  used  to 
amplify  a  microphone, 
audio  oscillator,  or  what- 
ever you  decide  to 
modulate  with,  except 
video.  For  the  most  part, 
modulation  is  FM.  Devia- 
tion is  dependent  upon  the 
setting  of  the  gain  control. 

You  may  want  to  in- 
vestigate the  possibilities 
of  using  a  Cunn  diode 
oscillator  in  place  of  the 
klystron.  There  are  several 
available,  complete  with 
horns,  if  you  have  the 
money,  or  you  could  use 
the  unit  described  in  this 
magazine  as  the  ''Mobile 
Smokey  Detector/'*  It's  as 
easy  to  build  and  test  as  is 
most  microwave  gear 
found  in  73. 

If  you  decide  to  con- 
struct  this  unit  and  use  it 
on  a  field  day  for  another 
band  multiplier,  look  for 
me  on  10  250  CHz  A 
parabolic  reflector  six  feet 
in  diameter  makes  the  out- 
put  of  this  unit  formidable. 
The  QRM  up  there  isn't  too 
bad  from  other  amateurs, 
but  it  is  quite  often  ex- 
perienced from  radar.  The 
band  is  a  lot  of  fun  to  work 
on  — hope  to  see  you 
there.  ■ 
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If  you  can't 
hear  them... 


Dx^ing 
Contesting  •  Ragchewing 

Traffic  Handling 

There's  a  Telex  Headphone  that 
will  letyou  do  it  better.  Sure,  some- 
times you  just  can't  hear  them.  But 
if  there's  a  chance,  it's  easier  with  a 
Telex  headphone.  There's  one  for 
every  discriminating  choice.  At 
better  ham  outlets  everywhere,  or 
write... 

PRODUCTS  OF  SOUND  PESEARCH 


CQMIVIUIVJ  CATIONS.       IMC.   f33 

10600  ALORJCH  AVE  SO  ,  Ml  N  N  EAPOLI S,  MN  56420  USA 
iQlepNuna  613^684-4051.  talftx;  29-7093 

Ettnipff' 27  fuedelaieoiornJ  Mi&nneuf  Q320O  &1  0«nt&,  Franc* 
le^ephcne  a2CH9>$^&.  le^K  63^0013 


^eife  is  i|^  n\^\ph  J«p  the 


Jv^'. 


if  engineering 

PS-25M  Power  Supply 


;*;•;; 


ir^i 


1)0 


The  competition 
Wetghi  about  10  lbs. 
less  than  the  PS-25M 
($12.63  per  IbJ  .   .  , 


.     $139.00 


PS^25M  -  21  (b.  6  or. 

Wired  &  Tested  .  .  ,     S  179.95 

($8.42  per  lb.) 
Kit  ($7.25  par  IbJ    .     $154.95 


25  Amp  regulated  power  supply  with  fold  back  current  limiting,  over 
vottage  and  transient  protection.  AiK>,outputvoftageand  current  meters 

You  might  find  a  cheaper  power  supply,  but  you  can't  find  one  as  well 

built  with  top  quality  components.  Other  power  supplies  with  lighter 
weight  transformersand  components  are  no  match  for  the  VHF  engineer- 
ing PS^25M,  It  is  rated  at  20  amps  continuous  duty  (not  10  amps).  This 
power  means  extra  dependability  and  versattlity  when  you  need  it. 


FEATURES 


Over-voltage  protection  crowbar. 
Electrostatic   shield   for   added   transient 
surge  protection. 

A    foldbeck    output    limiter  operates  for 
loads  outside  of  the  opemftng  ran^e. 
isolation     from     ground-     The    circuit    is 
isolated  from  the  case  and  ground. 
1 1  5/220  volt  input  —  BO/60  cycle. 
Units  are  factory  wired  for  110  volt  AC, 
50/60  cycle  power.  A  simple  jumper  will 
reconfigure    the    input  for    22Q  volt   AC, 
50/60  cycles. 

TemperaTure  range-operating  0  to  +55  C 
Black  anodi^ed  aluminum  heatsink,. 


SPECIFICATIONS 

Voltage  Output: 

adjuM:able  between  11 -15V 
Load  Regulation: 

2%  f  rofn  no  load  to  20  amps 
Current  Output' 

25  5mps  intermittent 

(S0%  duty  cycle) 

20  amps  continuous 
Ripple: 

50  mV  at  20  amps 
Weight: 

25  pounds 
Size: 

1214"  X  6%"  K  7%" 


'«^! 


mtrrtm 


iff  enaineerina 


Division  of  Brownian  Elecnonics  Corp.  V5 

320  WATER  STREET  /  BINGHAMTON,  N,Y:  13901    /   Phone  607-723-9574 

Prices  and  specifica lions  subject  to  change  without  notice.  /  Export  prices  siiKhtiy  higher. 
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465  Hale  Street 
LtQndortf  Ontario 
Canada  NSW  1G6 


Shock!!! 


what  to  do 
when  Thor's  hammer  falls 


For  thousands  of  years, 
man  has  respected  the 
awesome  and  sometimes 
deadly  power  of  lightning  in 
myths,  legends,  and  religion. 
The  classical  Greeks  saw  in 
U^tning  the  anger  of  Zeus; 
the  fierce  Norsemen  attrib- 
uted it  to  the  hammer  of 
Thor;  the  ancient  Hebrews 
recognized  it  as  a  demonstra- 
tion of  the  wrath  of  God.  On 
the  other  hand,  man-made 
electricity  is  fairly  new.  The 
first  medically -recorded  death 
due  to  man-made  current  was 
in  1879.  Nowadays,  fatalities 
through  electrocution  out- 
number those  due  to 
lightning  S  to  1,  Every  year, 
about  1,000  Americans  die 
because  of  accidents  involving 
electric  current  Many  more 
are  injured,  sometimes 
severely.  Some  of  these 
tragedies  could  have  been  pre- 
vented altogether.  The 
tragedy  is  compounded  be- 
cause  appropriate  first  aid 
might  have  saved  some  of  the 
unfortunate  victims. 

What  happens  in  an  elec- 
trical accident?  As  electricity 
courses  through  the  human 
body  on  its  way  to  ground,  it 


produces  several  serious  con- 
sequences. The  first  is  burns. 
There  are  two  kinds  of  elec- 
trical burns.  So-called  *'flash 
burns"  occur  on  the  surface 
of  the  body  and  are  caused 
by  the  intense  heat  of  arcing 
electricity.  When  an  electrical 
accident  causes  a  fire,  this  can 
burn  an  unconscious  victim 
also.  About  5  percent  of  all 
admissions  to  special  bum 
treatment  units  in  the  United 
States  are  caused  by  electrical 
accidents-  Surface  burns  are 
the  ones  which  v^e  can  see. 
They  may  leave  bad  scars,  but 
often  they  are  not  the  worst 
burns  caused  by  electricity. 
The  greatest  damage  may 
occur  inside  the  body,  where 
the  heat  generated  by  elec- 
trical current  causes  muscles, 
bones,  nervous  tissue,  and 
vital  organs  to  literally  fry. 
Some  victims  who  do  not  die 
immediately  succumb  later  to 
kidney  failure  or  to  massive 
infections  in  destroyed 
tissues.  If  a  victim  survives  a 
serious  accident,  a  good  deal 
of  dead  tissue  must  some- 
times be  removed  surgically. 
Even  years  after  an  electrical 
accident,     problems     may 


remain:  A  victim  may  never 

recover  nervous  system  func- 
tions which  are  wiped  out  by 
a  large  shock. 

Electric  shock  can  inter- 
fere with  the  electrochemical 
operation  of  the  heart, 
causing  it  to  stop  beating. 
This  situation  is,  of  course^ 
deadly.  High- voltage  shock 
sometimes  destroys  or 
severely  impairs  that  part  of 
the  nervous  system  which 
controls  breathings  with  the 
result  that  the  victim  cannot 
breathe  on  his  own.  This,  too, 
kills. 

In  an  electrical  accident, 
people  can  also  sustain  severe 
injuries  not  directly  attribut* 
able  to  electric  current.  If  a 
person  falls  from  an  antenna 
or  ladder,  for  example,  he  can 
get  fractures.  Those  of  the 
neck  and  spine  may  be  quite 
dangerous. 

Which  shocks  are  the 
worst  ones?  That  depends  on 
several  capricious  factors.  As 
a  rule,  high  voltage  is  more 
dangerous  than  low  voltage, 
but  this  is  inconstant.  People 
have  survived  very  large 
shocks;  conversely,  some  have 


died  from  surprisingly  small 
ones.  The  duration  of  a  shock 
is  an  important  factor  af- 
fecting survival  or  injury.  In 
this  respect,  these  accidents 
are  particularly  vicious  be- 
cause electricity  causes 
muscles  to  go  into  spasm  (or 
tetany)^  and  this  sometimes 
prevents  a  victim  from  letting 
go  of  a  live  source-  Perhaps 
the  least  predictable  consider- 
ations are  the  grounding  of 
the  victim  and  the  conduc- 
tivity of  his  skin.  Whether  the 
skin  is  sweaty  or  dry  can 
mean  the  difference  between 
life  and  death  during 
an  electrical  accident.  Since  it 
is  the  flow  of  current  through 
the  body  which  produces 
injury,  the  location  to  which 
the  current  is  applied  has  a 
profound  effect  on  the  degree 
of  damage.  A  shock  traveling 
from  head  to  grounded  feet 
traverses  the  whole  body  and 
all  its  vital  parts,  often  with 
disastrous  consequences.  On 
the  other  hand,  a  shock  of 
equal  magnitude  traveling 
only  from  ankle  to  foot  will 
likely  hurt  that  foot  but  leave 
the  rest  of  the  body  relatively 
intact  Finally,  the  physical 
condition  of  the  victim  un- 
doubtedly influences  his 
ability  to  withstand  an  elec- 
trical shock. 

Because  many  of  the  cir- 
cumstances affecting  the 
severity  of  an  electrical  acci- 
dent occur  unpredictably,  it 
is  impossible  to  guess  outside 
the  most  general  guidelines 
the  full  potential  danger  in 
any  given  situation.  The 
moral  is  simple:  All  elec- 
tricity deserves  respect 

Who  is  most  at  risk?  As 
might  be  expected,  occupa- 
tional hazard  is  an  important 
factor.  The  gi"eatest  number 
of  deaths  from  electrocution 
occur  among  electricians  and 
linemen.  Among  nonprofes- 
sionals, the  most  common 
circumstance  leading  to  fatal 
injury  is  the  do*it- yourself 
erection  of  antennas  or  masts 
in  the  neighborhood  of  high- 
tension  lines. 

Everybody  knows  that 
high  voltage  is  dangerous,  and 
so  we  all  know  enough  to  be 
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careftjf  with  it  However, 
many  are  not  aware,  or  do 
not  believe,  that  even  regular 
household  current  has  occa- 
sionally killed  or  injured 
people.  One  cannot  over- 
emphasize the  importance  of 
caution  to  all  people  who 
work  lA^th  any  kind  of  eJec- 
trical  devices. 

Although  electronics 
hobbyists  and  radio  amateurs 
are  more  aware  of  the  hazards 
than  most  people,  accidents 
do  occur  even  among  this 
sdect  group.  I  knew  a  ham 
who  was  nearly  killed  years 
ago  by  a  particularly  sneaky 
accident  One  night,  a  storm 
felled  some  old  bare  power 
lines  onto  his  antenna.  When 
he  attempted  to  make  some 
changes  at  the  receiver  end 
the  next  morning,  he  received 
more  than  he  bargained  for  — 
a  dreadful  shock  which 
hospitalized  him.  There  is 
little  defense  against  insidious 
dangers  such  as  this,  except 
suspicion,  i^ild  antennas 
securely  and  as  far  away  from 
power  lines  as  possible* 
Inspect  antennas  regularly 
after  heavy  weather,  Ground 
equipment  effectively  so  that 
unexpected  current  will  flow 
through  the  ground  cable, 
instead  of  through  youl 
These  are  elementary 
cautions  which  most  of  you 
would  consider  obvious  —  but 
the  penalties  for  ignoring 
them  can  be  merciless. 

Emergency  Resuscitation 

For  any  number  of 
reasonsj  a  person  may  stop 
breathing,  and/or  his  heart 
will  stop  beating.  Electrocu- 
tion is  the  case  in  point,  but 
some  equally  valid  examples 
are  heart  attacks^  drowning, 
poisoning,  suffocation,  and 
severe  automobile  accidents. 
The  point  is  this:  Unless 
breathing  and  circulation  of 
the  blood  are  restored 
quickly,  accident  become  a 
sudden  and  unexpected 
death.  Until  recent  times, 
nothing  could  be  done  in 
these  circumstance.  Today, 
however,  ordinary  people  can 
sometimes  work  seeming 
miracles  through  the  tech- 
niques of  emergency  resusci- 
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tation,  "Rescue  br.eathtng" 
restores  respiratory  functions 
to  a  victim.  When  this  tech^ 
nique  is  combined  with 
artificial  circulation  of  the 
blood,  the  procedure  is  called 
Basic  Life  Support,'* 
Cardiopulmonary  Resuscita- 
tion," or  CPR  for  short 
Occasionally^  when  someone 
witnesses  an  accident,  only 
rescue  breathing  is  needed.  In 
unwitnessed  accidents,  how- 
ever^ when  rescue  is  not 
immediate,  full  CPR  is  almost 
always  required. 

CPR  is  an  exact  discipline, 
and,  in  unskilled  hands,  it  has 
its  own  dangers.  However,  it 


can  be  learned  by  p^ple  in 
all  walks  of  life.  The  follow- 
ing points  are  an  introduction 
to  these  techniques,  but  the 
only  way  to  really  learn  emer- 
gency resuscitation  is  by  prac- 
ticing it  on  a  special  man- 
nequin under  the  guidance  of 
a  qualified  teacher.  More  on 
that  later. 

If  you  should  come  upon 
an  unconscious  victim,  take 
immediate  action  to  summon 
help,  and  assess  the  patient 
for  the  "ABCs  of  emergency 
resuscitation.'' 

1 .  Do  not  waste  time.  Do  not 
leave  the  victim,  but  call  at 
once  for   help,   because  you 


will  need  it  Send  another 
person  to  call  an  ambulance. 
If  no  one  else  is  around  to 
hear  you  call,  proceed  on 
your  own,  but  do  not  leave 
the  victim, 

Z  Never  "resuscitate^*  anyone 
who  does  not  need  it!  People 
can  lose  consciousness  for 
many  other  reasons  besides 
respiratory  and  cardiac  arrest 
Before  going  ahead  with  each 
step  of  the  *'ABCs,**  assess 
the  victim  quickly  but  care- 
fully to  see  if  it  is  necessary 
to  proceed. 
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A"  -  Airway 

Be  sure  that  the  victim  has 


A  I  R  W  A  Y 


BREATH 


C  I  R  C  U  L 


Fig.  1.  The  ABCs  of  Basic  Life  Support.  Courtesy  of  the  American  Heart  Association  and  the 
Ontario  Heart  Foundation. 
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A.  Do  not  panic.  Panic  yvill  not  save  the  victini;  it  may  gel  you  hurt 

2.  If  the  victim  reniains  in  contact  with  live  curreni,  switch  it  off.  If 
this  cannot  be  done  quickly,  remove  the  victim  with  a  wooden  pde  ot 
$onDe  other  insulator.  Do  not  touc^  him  directly.  Some  vuo4jld'be 
rescuers  have  met  a  sorry  end  in  just  that  way^ 

3.  If  thtre  is  immediate  danger  of  fire,  get  yourself  and  the  victim  (who 
may  be  confused  or  unconsciousj  to  a  ^afe  place  quickly. 

4.  if  the  victim  is  unconscious,  proceed  as  follows: 

|5.   Shoui  out  for  help.  Send  someone  to  call  an  ambulance.  Do  not 
leave   the   victim    to   do  these   things  yourself  because  every  second 
counts.  If  no  help  is  available,  you  will  have  to  uvork  alone  to  save  the 
victim  until  help  eventual  I  v  arrives,  Gst  to  work  immedf'atetyf 
|6.  "A"  -  Airway.  Clear  and  straighten  the  victim's  airway, 
7_  "B"  —  Breathing.  If  necessary^  apply  rescue  breathing, 

8,  '^C"  -  Circulation,  |f  required,  perform  Basic  Life  Support, 

9.  Do  not  Slop  for  anythirig  until  victim  recovers,  help  arrives  and 
takes  over,  or  you  are  actually  exhausted, 

IQL  Do   not    move  the  victim  once  CPR  is  be^n.  unless  you  have 
training  in  ac^anced  techniques  not  discussed  here. 
11.  When  qualified    help  arrives,   the   victim   can  be  transported  to 
medical  help. 

Table  /.  First  aid  for  cases  of  electrical  shock. 


a  clear  airway  through  which 
he  can  breathe.  Use  your 
senses:  tf  you  hear  difficult 
breathing  sounds  (as  if  the 
person  is  stranding),  his 
airway  may  be  partially 
blocked.  If  there  is  no  breath- 
ing, it  may  be  that  his  airway 
is  totally  blocked, 

L  Straighten  out  the  victim's 
airway^  so  that  he  can  breathe 
most  easily. 

(a)  Tilt  the  head  back, 
keeping  one  of  your  hands 
under  the  back  of  the  victim's 
neck.  Be  very  careful  of 
possible  fractures  of  the  neck 
or  spinal  injuries  due  to 
the  shock, 

2.  Check  the  mouth  for 
foreign  bodies,  including  false 
teeth.  If  there  are  any,  re- 
move them. 

Having  performed  these 
maneuvers,  as  shown  in  Fig, 
1,  you  will  enable  air  to  enter 
the  victim's  lung$  easily. 

*'B"  -  Breathing 

Is  the  victim  breathing  on 
his  own,  now  that  the  airway 
is  clear? 

Watch  the  patient's  chest 
to  see  if  it  rises  and  fails. 
Look  to  see  if  the  victim  has 
turned  blue  around  the  lips. 
Listen  for  breathing  sounds. 
Feel  for  escaping  breath  from 
the  nose  and  mouth.  If  your 
examination  shows  that  the 
victim  is  not  breathing,  only 
then  is  rescue  breathing  re- 
quired, 

t.  With  the  airway  straight- 
ened,    as    described    above. 


pinch  the  nose, 

2.  Seal  your  mouth  over  the 
victim's  and  breathe  in  4  fast 
puffs,  releasing  the  seal 
momentarily    between   them, 

3.  Commence  rescue  breath- 
ing at  the  rate  of  once  every  5 
seconds.  Watch  the  chest  rise 
and  fall,  to  make  sure  that  air 
is  getting  into  the  lungs. 
Remove  your  mouth  fully 
between  breaths. 

Rescue  breathing  is  used 
alone  only  when  a  victim  has 
stopped  spontaneous  breath- 
ing^ but  when  his  heart  is  still 
beating* 

"C"  —  Circulation 

When  the  victim's  heart 
has  stopped,  too,  full  cardio- 
pulmonary rescuscitation  is 
required  But  how  can  you  be 
sure  that  the  heart  has 
stopped?  It  is  dangerous  to 
proceed  to  this  step  **C" 
unless  you  are  sure  the  heart 
is  not  working!  Feel  very 
carefully  in  the  groove  be* 
tween  the  voice  box  and  the 
long  muscles  on  the  sides  of 
the  neck  for  the  su^ong  and 
bounding  pulses  of  the 
carotid  arteries.  There  is  one 
carotid  artery  on  each  side  of 
tile  neck.  If  this  pulse  fs 
present,  then  the  heart  is 
still  beating.  Forget  the  wrist! 
Feeling  for  the  pulse  in  the 
wrist  is  an  old  wives'  tale, 
because  that  pulse  can  be  too 
weak  to  feel  even  when  the 
heart  is  beating  properly.  But, 
if  there  is  no  pulse  in  the 
neck,  then  there  is  no  effec- 


tive heartbeat,  and  full  CPR  is 
necessary  to  save  the  victim* 

!f  you  are  alt  alone  (I 
rescuer)  — 

1.  Put  the  patient  on  his 
back  on  a  firm  surface  —  the 
floor,  not  the  bed, 

2.  Put  the  heel  of  one  hand 
on  the  lower  half  of  the 
victim's  breastbone.  Put  your 
other  hand  on  top  of  this 
hand,  as  shown  in  the  picture. 

3.  Compress  the  victim's 
chest  VA  to  2  inches  and 
release,  at  a  rate  of  15  com- 
pressions in  10  seconds, 

4.  At  the  end  of  the  ISih 
compression,  give  the  victim 
2  quick  lung  inflations  {as 
described  under  "Breath- 
ing"}, Then  repeat  the  cycle 
of  15  compressions  and  two 
breaths^  15  compressions  and 
2  breaths,  etc, 

5.  Make  it  a  smooth  action. 
Half  of  the  time  is  spent  in 
compression,  and  half  in 
release.  Avoid  jumpy,  pound- 
ing action  on  the  patient's 
chest 

Wiih  2  rescuers  — 

1.  Position  the  victim  on  a 
firm  surface,  as  above. 

2.  One  person  is  responsible 
for  rescue  breathing, 

3.  The  other  rescuer  is 
responsible  for  external  chest 
compression, 

4.  The  rescue  breathing  and 
artificial  circulation  by  chest 
compression  are  done  just  as 
described  above,  except  thai 
the  rat(^  are  differenL  When 
there  are  2  rescuers,  there  are 
5  compressions  for  each  1 
breath.  The  breaths  should  be 
made  quickly  so  that  there  is 
no  break  in  the  rhythm  of 
chest  compressions.  The  rate 
of  compressions  is  similar  to 
above. 

Whether  you  are  alone  or 
have  hdp,  check  every  so 
often  to  see  if  the  victim  has 
recovered.  If  he  groans  or  his 
eyes  open,  recovery  is  ob- 
vious. On  the  other  hand, 
some  patients  remain  un- 
conscious and  immobile  even 
after  their  own  breathing  and 
circulation  have  returned  to 
normal-  Check  for  this  possi- 
bility occasionally,  since  your 
efforts  to  resuscitate  the 
victim  may  succeed. 


Don't     give     up!     Most 
importantly,  do  not  stop  for 

anything,  unless  resuscitation 
succeeds,  medical  personnel 
or  otha"  responsible  people 
take  over,  of  you  are  too 
physically  exhausted  to  con* 
tinue.  Hang  in  there.  It  could 
save  a  life. 

Getting  Proper  Training 

Cardiopulmonary  resusc^ 
lation  is  a  lifesaving  pro- 
cedure, but  it  is  also  an  exact- 
ing one.  It  must  be  learned  by 
taking  an  approved  course 
involving  extensive  practice 
on  specially-constructed  man- 
nequins. Improperly  per- 
formed, CPR  is  at  the  least 
useless,  and,  if  it  is  done 
badly  or  when  not  medically 
required,  it  is  extremely 
dangerous.  Complications  of 
the  procedure  include  frac- 
tured  ribs,  damage  to  the 
heart,  punctured  and 
collapsed  lungs,  liver  lacera- 
tions, and  ruptured  spleen. 
This  does  not  mean  that  one 
should  be  afraid  to  use  CPR 
—  an  unblemished  corpse  is 
no  consolation.  However,  it 
does  mean  that  one  should 
learn  how  and  when  to  do 
CPR  properly.  CPR  is  an 
important  new  first  aid  pro- 
cedure, A  standardized  train- 
ing program  in  Basic  Life 
Support  has  been  developed 
and  is  available  through  the 
American  Heart  Association, 
Red  Cross,  YMCA,  state  and 
local  Heart  Associations,  and 
medical  societies.  In  Canada, 
contact  the  Canadian  Heart 
Foundation,  its  provincial  af-  I 
filiates,  or  the  Red  Gross. 
Some  of  these  organizations  , 
also  have  excellent  illustrated 
material  for  public  distribu- 
tion and  education.  For 
example^  the  Ontario  Heart 
Foundation  supplied  the  liter* 
ature  from  which  the  illustra- 
tion for  this  article  was  taken. 

Knowledge  of  lifesaving 
emergency  techniques  is  like 
seat  belts.  We  all  pray  that  we 
will  never  need  to  put  it  to 
the  test.  But,  should  we  ever 
be  in  a  critical  situation 
caused  by  electric  shock  or 
something  else,  this  knowl- 
edge could  prove  itself 
beyond  value.  ■ 
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MADISON  SUPER  SUMMER  BUYS 


l¥ £  Vlr  OMNI'J  2  meter  mpbite  or  portable  antenna, 

3m'  thread  S-dB  gam  (1  SdBga^n  over  convenv^niion- 

al    5/8  wave  mobile  whip  aritenna)    J29.95,  220  MHz 

$27.95.  450  MHz  S27.95.  Guaranteed  results 

KLM:  Antennas,  Lmears,  Accessories  All  in  Stock.  Fr«e 

balun  w^2  meter  base  antenna 
FPNCO  AMATEUR  BEAMS  In  Stock- CaM'  A62  6  and  2 

Meter S61.0O 

Z  +  2  Hortz/vertical. .,, S37.SO 

BIRD  43  Wattmeter  plus  slugs,  in  stock,  prepaid  freight 
BENCHEfl  keyef  paddlos  m  stock  S39.95;  chrome  $49.95 

YAESU 

FT  3010  +  Free  FP301,  ..  1935 

FT  301   +  Frflfi  FP301    - S769 

YAESU  FT  9010  series  Call  lor  Quote 


TELE- TOWER:  40'  w^reakovef 

55*  w/breakover 

MICROWAVE  MODULES  MMT  432  283 


$299 

$399 

$259 

UPS  Paid 
$55.95 
$53.00 
S39.9S 


F9FTT0NNAiintennas:  144/16  el  $55.95 

gng  oscar $53.oo 

JANEL  Proamps  OSA  S  -  -  S39.9S 

TECHNICAL  BOOKS:  ARRL,  Sarns,  TAB.  TL  Rider,  Radio 
Pub,.  CaMbook.  Cowan,  TEPABCO,  many  olhers     call 

HAM  X  ROTOR  (New  ModelJ  Turns  28  sq.  H  of  antenna. 
List  $325,  In  stock Your  Price  S249 

COE  HAM'III    $129  00 

SWAN  METERS:  WM  6200  VHF  Wattmeter $49.95 

SWR  3  Mobile - S9.95 

TELEX  HEADSETS:.  „  . , . -In  slock 

CETRON  572B $27.95  ea. 

RAYTHEON  572B . $24.95 

ADEL  nibbling  tool,  $6.45:  punch  $3.50 

CABLE  S/32'\  6-strand,  soft-drawn  guy  cable  For  mast 
or  light  tower.  3c  fooL 

BELDEfsi  COAX  CABLE:  9688  double  shield  RG8  foam 
coax.  100%  braid,  syllable  for  direct  bury  39c  f1..  8237 
RG8  21c  fL  8214  RG8  foam  25cfft„  8448  8'Wire  rolof 
cable  16c  ft., 8210  72  ohm  kw  twinlead  $1 9/100  ft.  8235 
300  ohm  kw  twinlead  $12/100  ft..  Amphenol  PL-259, 
silverpiated  59t,  UG175  adapter  19c.  PL-258  dbl 
female  $1.00*  BNC  female  chassis  mount   59c  ea; 

BELDEN  14  gauge  cop  stranded  antenna  wtr©  $5/100 II. 

TIMES  Ifr"  foam  hardlir^e  tO^H connectors  $15  m. 


KESTER  SOLDER  lib.  60/40.  .062 

LEADER  —  GDM  LOM815. 

MALLORV  Z5A/1OO0  PIV  epoxy  diode . 

.001  MFQ20KVCAP  

GE  rdceiyirig  lubes 

GE6146B,8950 

SWAN  75QCW  +  Free  PSU-3 


....    S6.50 
,  _  .  $69.95 
.  .19cea. 
. ...     $1.95 
50%  off  list 
.    $7.95  ea. 
$675 


SAY  Electronic  Power  Supplies 

Coinpletety  Regulated  13-S  lo  20  volts  dc.  vail- 
able.  Separate  vail  and  amp  meters  Dual  pro- 
tection against  over  voltage  and  over  current 

4  amp  -SS9.95 

e  amp t109.95 

24  amp S1S9.95 

CALL  FOR  QUOTES  ON:  YAESU  FT- 
301 D.  FT301,  FT-227R,  KENWOOD  TS520S, 
TS820S,  FT-901DM.  FT-101E,  ALDA,  AM- 
COMM,  VHFONE  PLUS  &  ETOALPHA. 
ALL  IN  SEALED  CARTONS.  CALL  FOR 
QUOTES  ON  ITEMS  NOT  LISTED.  THIS 
MONTH'S  SPECIAL:  KENWOOD  TR7500 
S249.  BEARCAT  250— SOON! 


CALL  FOR  FAST  QUOTES 
SPECIAL  ORDERS  WELCOME 


TERMS:  All  prices  FOB  Houston.  Prie^a  5Ubj«ct  to  ctiango 
without  not)c«.  ALI  tt^ms  Guaranteed.  Some  Items  subject 
to  pck>r  sato.  Send  letleft>ead  for  Amateur  dealers  price  list. 
Texas  residents  add  5%  tax.  Please  add  postage  estimate. 

MADISON  M3S 

ELECTRONICS  SUPPLY,  INC. 

1508MCKINNEY  HOUSTON.  TEXAS  77002 

71 3/658K)268  Nitas  71 3/497-5683 


^" 


HD-73  HEAVY-DUn 

ROTKiOR 

with  exclusive  Dual-Speed  Control! 

For  antennas  up  to  lOJ  sq.  ft.  of  wind  load  area.  Mast 
support  bracket  design  permits  easy  centering  and  offers 
3  positive  drive  no^slip  option.  Automatic  brake  action 
cushions  stops  to  reduce  inertia  stresses.  Unique  control  unit 
features  DUAL  SPEED  rotation  with  one  five-position  switch. 
SPECIFICATIONS:  Max.  wind  load  bending  moment— 10.000 
in.-lbs.  (side^thrust  overtiirniog);  Starting  torque  —  400  in,- 
lbs.;  Hardened  steel  drive  gears;  Bearings  -100-%"  diam- 
eter (hardened);  Meter  —  D'Arsonval  taut  band  (back- 
lighted).  There's  much,  much  more  —  so  get  the  whole  story! 

^  ^^^  ^^^—  ^^^H.  ^^^m    ^^^  •^^^m-  ^^^m-  ^m^m  *^i^  ~  ^^^    ^^^  ^^b.  ^^^  ^^^    '  '  ■  ■        ■  ^ 

I        Mail  this  coupon  tor  complete  details!        j 
urn  I  □  Send  me  complete  details  on  the  new  HD73!    ' 


□  Give  me  the  name  of  my  nearest  dealer! 


NAME 


ADDRESS 


CITY 


STATE 


ZIP 


-    I 


4^)^    Tile  ALLIANCE  ltatriaditnneCoJn&.AMiiftce,OM^  I 

^^^r  A  NORTH  AMEHICAJi   PHILIPS  COMFANV  A57   I 

lh«  lamaui  Anivnni  ReUtM    .  .  fttllinc*  Tvnfip^ffQlor*  . .  .  "TV'«  iMtar  Color  <3«l1«rl"| 


Mikof 


:c.  1^71  tha  MUantsm  Wg-  -Ca..  Inc. 


J 
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The  PVC  Portable 


a  ''go  anywhere""  2m  ground  plane 


Lewis  T&rnopof  WA6MJK 
164  Souih  Kingstey  Drive 
Los  Angeles  CA  90004 


In  this  article,  I  want  to 
tell  you  about  a  neat  lit* 
tie  2  meter,  1/4-wave  anten- 
na that  a  good  friend  of 
mine.    Rick    WB6TAE,   de- 


Comp feted  antenna  leaning  against  author's  car. 


signed  for  me.  It's  made 
out  of  PVC  pipe  tubing 
(used  for  indoor  and  out- 
door electrical  and  water 
runs,  depending  on  the 
local  code),  which  can  be 
obtained  at  almost  any 
hardware  or  lumber  store. 
If  you're  interested  in  an 
antenna  which  costs  less 
than  five  dollars,  read  on, 
Atthough  my  pictures 
tend  to  be  self-explana- 
tory,  let  me  describe  the  in- 
ternal workings  of  this 
antenna-  One  central  radia- 
tor and  4  ground  radials  are 
mounted  on  a  standard 
SO-239  connector,  which 
in  turn  is  mounted  in  a  3/4'' 
PVC  cap.  The  cap  slips  over 
a  convenient  length  of  PVC 
tubing,  and  there  it  is!  Your 
antenna  coax  is  merely  fed 
through  the  pipe  and  then 
screwed  onto  the  SO-239 
connector  You  can  then 
permanently  glue  the  cap 
to  the  pipe  with  PVC  ce- 
ment. 

Construction 

Building  this  antenna  is  a 
cinch,  and  assembly  time  is 
less  than  an  hour  You  will 
need:  one  3/4"  PVC  cap; 
one  r  length  of  3/4"  PVC 
tubing,  any  color;  9  feet  of 
12-gauge  galvanized  wire 
(it's  a  few  inches  more  than 
you'll  need,  so  you  can 
make  mistakes);  1  SO-239 
connector;  and  PVC  glue  or 
epoxy. 


Start  by  drilling  a  hole  in 
the  center  of  the  cap  just 
big  enough  for  the  SO-239 
to  go  into.  If  you  drill  your 
hole  carefully  (I  used  a 
reamer],  you  can  screw  the 
connector  into  the  hole.  It 
will  thread  itself  If  you  do 
go  overboard,  just  plan  on 
using  some  epoxy  or  PVC 
cement  to  make  the  mount 
rock  solid.  Now  cut  vour 
center  radiator  and  radiats 
(five  19-1/8"  lengths)  from 
the  galvanized  wire.  This 
length  will  put  you  in  the 
146-147,99  range  with  less 
than  1.2:1  swr.  This  length 
will  also  work  in  the  rest  of 
the  2  meter  band  with  only 
a  slight  increase  m  swr.  I 
might  add  that  brazing 
(welding)  rods  or  coat 
hangers  can  also  be  used, 
but  they  will  have  to  be 
sprayed  with  Krylon  after 
assembly  in  order  to  be 
weatherproof. 

File  clean  1/2"  from  one 
end  of  each  wire,  so  a  clean 
solder    contact    can    be 

made.  Now  file  a  nick  1/4" 
from  one  end  in  each  of  the 
four  wires.  Using  a  pair  of 
pliers,  bend  these  nicked 
ends  90°,  so  they  slip  into 
each  of  the  four  holes  in 
the  SO-239.  Use  a  soldering 
gun  in  the  100-Watt  or 
higher  range  and  solder  the 
four  radials  permanently 
in.  Make  sure  the  nuts 
holding  the  tip  in  your  gun 
are  tight  —  it  does  make  a 
difference.  Now  solder  in 
the  center  radiator.  Screw 
or  glue  this  newly-acquired 
wire  thingy  into  the  PVC 
cap,  and  there  it  is.  Any 
length  of  coax  with  a 
PL'259  connector  will 
screw  onto  your  pipe 
dream  antenna.  Choose  a 
7'  or  so  length  of  PVC  pipe 
and  feed  the  end  of  the 
coax  vo*J'll  be  using 
through  it.  Screw  the  2  con- 
nectors together,  glue  the 
cap  down,  and  voila! 

You  can  now  carry  your 
pipe     dream     antenna 

around  like  a  flag  pole, 
clamp  it  to  your  roof  or 
your  bike,  or  do  what  I  did 
on  the  4th  of  July.  I  took  it 
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A  close-up  of  the  first  step.,. drill  a  hole  in  the  PVC  cap      A  close-up  of  the  SO-239,  with  radial s  and  center  radiator 
large  enough  for  the  SO-239.  soldered  in  place,  mounted  in  a  PVC  cap. 


with  me  to  the  beach  and 
pushed  it  down  into  the 
sand,  and  there  it  stood  as  f 
transmitted  — a  veritable 
beacon  among  the  dark- 
ness of  magnet  mounts. 
And  speaking  of  magnet 
mounts,   of   which    I    own 


one,  this  antenna  outper- 
formed the  mag  mount 
under  all  conditions,  I 
made  tests  with  each 
antenna  occupying  the 
same  spot.  I  totd  Rick  my 
results,  and  he  suggested 
that  the  ground  plane  of  a 


mag  mount  spike  is  less 
than  perfect,  and  I  have  to 
agree. 

In  addition  to  the 
1/4- wave  configuration 
described  here,  a  Larsen 
5/8-wave  antenna  coil  that 
screws    directly    onto    the 


SO-239  can  be  bought. 
Change  your  radiator 
dimensions  to  accom- 
modate this  coil,  and  enjoy 
a  5/8-wdve  pipe  dredm.  Any 
way  you  look  at  it,  this  is 
one  pipe  dream  that  won't 
go  up  in  smoke   ■ 


Perfect  CW  is  Automatic  witli  TEN-TEC 


(§)  TEN-TEC  KR50  Deluxe  Dual-Memory,  Dual-Peddle  Keyer  —  $110 

Here's  tf>e  completely  automatic  electronic  keyer  you  control.  Fully  adjustable  to  your 
own  operatiTig  style  and  preference  for  speed,  touch  and  wdghting  (ratio  of  length  of  dts 
and  dahs  to  space  between  theni).  Dual  memories  mdlviduaHy  def eatable,  ioi  operation 
as  hjQ  iambic  (squeeze)  keyer.  or  with  singie  memory,  or  as  conventional  keyer. 
Self -completing  characters.  (Jser- adjusted  fixed  or  automatic  weighting  (50-150%) 
controlled  by  speed  setting.  Adjustable  paddle  force  {5-50  gms).  Adjustable  speed  (6-50 
wpm).  500  Hz  side -tone  oscillator.  Built-in  "straight  key''  button.  Operates  on  117  VAC, 
50-60  Hz  or  6- 14  VDC. 

(g)  TEN-TEC  KR20-A  EJectronlc  Single-ftddle  Keyer  —  $69.50 

Factory  adjusted  actuation  force  for  smooth  keying;  factory  set  weighting  factor  for 
smoothness  and  articulation.  Self- completing  characters.  Adjustable  speed  (6-50  wpm). 
SOO  Hz  side-tone  oscillatot  Built-in  '^straight-key"  button.  Operates  on  117  VAC,  50-60 
Hz  or  6-14  VDC. 

©  TEN-TCC  KRSrA  Qectronic  Keyer  —  $39.50 

Same  as  KR20-A  less  side-tone  and  power  supply.  Oi>erates  on  6-14  VDC. 

(B)  TEN-TEC  KRl-A  Deluxe  Dual  Paddle  —  $35 

Same  paddle  as  KR50;  for  iambic  or  conventional  keyers. 

(1)  TEN-TEC  KR2-A  Single  Paddle  —  $17 

Same  paddle  as  KR20-A;  for  "Iff*  or  disaete  character  keyers. 


® 


iran 


TEN-TECmc. 

SEVLEAVIUE,  TEHNE^SIE  37aE2 

CUPDRT  If] I  lUKDill  AVE^  CKICItH.  M.(.   IIIS41 
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EXTRA  I  Hamfest  News  i  extra 


Special  Edition  For  Those  Seeking  a  Good  Time 


73  pages  — 15c 


THOUSANDS  i. 


Kfnest  Show  in  the  Eist 


N,E.  Conventiorr 
Escapes  to  Country 

Conventioneers  and  dty  dwellers  alike 
breathed  a  sigh  of  relief  when  the  news  was 
released  from  Newington.  The  New 
England  ARRL  Conyention,  formerly  held 
in  Boston  for  several  years  was  moved  to 
the  tiny  hamlet  of  Boxborough, 
Massachusetts  on  Interstate  Route  495. 
Free  parking  and  easy  access  were  given  as 
two  main  reasons  for  the  move,  Home  of 
the  big  show  will  be  the  Sheraton  Box- 
borough  Hotel,  Exit  28,  Route  495. 

Prizes  Awarded 
Both  Days  of  Show 

Through  the  generous  cooperation  of  the 
manufacturers  and  exhibitors  lucky  con- 
ventioneers will  be  taking  home 
transceivers,  antennas,  microphones, 
amplifiers  .  .  .  the  list  goes  on  endlessly. 

The  event  is  a  non-profit  affair  and  sur- 
plus funds  go  directly  into  the  prize  fund- 

Husband  Claims 
Attack  by  Wife 

No  sooner  had  the  terrific  programs  for  the 
YL's  been  announced  when  reports  of 
OM's  being  beaten  by  their  spouses  for 
refusing  to  take  them  along  were  received 
at  convention  headquarters.  Sponsors 
were  quick  to  point  out  that  the  fashion 
shows  and  bus  tours  would  keep  the  YL's 
busy  while  the  OM  was  buying  new  equip- 
ment. 

Every  Manufacturer 
Will  Attend 

Virtually  everybody  who  is  anybody  will  be 
there.  A  partial  listing  at  presstime  included 
Icom,  HyGain,  Dentron.  Tufts,  73,  Spec- 
trum International,  Mosley,  Drake,  ARRL, 
Ham  Radio,  Yaesu,  CushCraft,  Robot, 
Atlas,  Ten-Tec,  Digital  Group,  CQ,  Ken- 
wood. Byte,  Tri'Ex,  Hamtronics,  Har- 
rison. Science  Workshop,  TPL,  ETO, 
Newtronics,  HAL,  Heath,  etc.,  etc. 
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ARRL  CONVENTION 


October 
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Sunday 


Outdoors  &  Indoors 


First  Come  -  Best  Spaces  I 
10A.M.-5P.M. 


TIUi  YOVB  rBBHDS! 
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Discount  Coupons  Mailed  September  8th 
23  JOO  Sent  to  New  England  Hams 

Registration  will  be  $4  early  bird,  $5  at  the  door.  If  you  were  in  the 
spring  1978  callbook  you  were  sent  a  flyer.  You  can  order  tickets 
directly  from  the  ticket  chairman:  George  Stewart.  WlZQQ.  17 
Barnes  Avenue,  East  Boston.  Ma.  02128.  Children  under  16  ad- 
mitted free.  Hotel  reservations  should  be  made  directly  with  the 
Sheraton  Boxborough,  Boxborough,  Massachusetts  01719. 


50 


The  Amazing  Mobile  Life  Preserver 


simple,  but  effective 


HQward  A.  Goodman  WIEVM 
71  Mandalay  Drive 
Poiighkeepsie  NY  I26Q3 


I  have  both  read  and 
heard  of  several  cases 
where  rigs  were  stolen 
from  locked  automobile 
trunks  because  the  thieves 
were  tipped  off  to  the 
possibfe  presence  of  equip- 
ment by  the  usual  under- 
dash  mounting  bracket. 
Not  wishing  my  two  meter 
transceiver  to  become 
another  such  statistic,  1 
began  to  search  for  an 
alternate  way  of  mounting 
the  rig  so  that  when  re- 
moved  from  the  dash  for 
storage  in  the  trunk, 
nothing  would  remain 
behind  to  indicate  its 
former  presence.  The 
method  to  be  described, 
although  quite  simple,  may 
prove  effective  in  stopping 
a  rip-off  before  it  starts. 

Take  the  original  mount- 
ing bracket  and  cut  as 
shown  in  Fig.  1 ,  Discard  the 
center  portion  so  that  two 
L-shaped  "ears"  remain*  If 
not  already  present,  add  a 


.173-inch  diameter  hole  to 
the  horizontal  portion  of 
each  "ear"  for  mounting  to 
the  dashboard.  Assemble 
the  ''ears"  to  the  sides  of 
the  rig  so  that  they  point 
away  from  each  other. 
Now  measure  the  distance 
between  the  holes  in  the 
two  ears,  and  transfer  this 
dimension  to  the  under- 
dash  location  where  the  rig 
is  to  be  mounted. 

Drill  two  .250-inch 
diameter  holes  through  the 
dashboard  sheetmetal, 
and,  using  a  Pop-rivet  tool, 
attach  a  threaded  insert 
(USM  No.  ATPR  8  or 
equivalent)  at  each  hole 
location-  Installation  of  rig 
to  dashboard  is  then  com- 
pleted with  two  8-32 
thumbscrews  of  the  type 
used  to  attach  screen  in- 
serts to  aluminum  storm 
doors  and  should  be  readi- 
ly obtainable  at  a  hardware 
store  or  aluminum  prod- 
ucts  dealer. 

Removal  of  the  rig  for 
temporary  storage  is  sim- 
ply a  matter  of  disconnect- 
ing power  and  antenna 
cables  and  removing  the 
two  thumbscrews.  Rig  and 
mounting    brackets    are 


removed  as  one  and  noth- 
ing is  left  behind  to  attract 
potential  thieves.  For  best 
results,  it  is  recommended 


that  this  mounting  scheme 
be  used  with  a  removable 
antenna  and  standard- 
issue  license  tags,  ■ 


AUTOMOBILE  OASHiOJuR!? 


Fig.  1.  Mounting  bracket  modification. 
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J.  H,  Everhart  M2CX 
20?  New  Jersey  Ho  ad 
BrooMawn  NJ  0BQ3Q 


Power  Line  DX 


(almost)  wireless 
remote  control 
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Fig.  h  Transmitt0-  block  diagram. 


Like  many  hams,  I'm 
interested  in  radio  as 
more  than  just  a  medium  for 
yakking.  Radio  frequency 
signals  can  be  employed  for  a 
variety  of  things  far  beyond 
ham-type  uses.  This  article 
shows  how  '*wired  wireless" 
(WW)  signaling  can  be  used 
for  remote  control  functions. 
The  system  shown  here  is 
used  presently  for  a  rather 
mundane  function,  it  con- 
trols lighting  from  a  remote 
location  external  to  a  house. 
However^  it  could  be  used  to 
switch  almost  anything  elec- 
trical or  electronic  within  or 
outside  a  house.  The  only 
limitation  is  that  there  must 
be  a  common  power  line 
between  the  transmitting  and 
receiving  circuits.  Such  func- 
tions as  controlling  an  an- 
tenna switching  relay  right  at 
the  antenna^  turning  on  and 
off  ham  shack  equipment 
from  anywhere  in  the  house, 
or  even  turning  on  a  coffee* 
pot  from  the  bedroom  come 
to  mind  immediately,  I'm 
sure  you  can  think  of  many 
more  applications.  Addition- 
ally,  the  circuits  included  in 
this  system  can  be  used  in- 
dividually for  wireless  inter- 
coms, burglar  alarms,  or  re- 
mate  monitors. 

Getting  Interested 

As  I  hinted  above,  WW  has 
fascinated  me  for  quite  some 
time.  My  first  exposure  was 

via  the  so-caltcd  wireless 
intercoms.  Naturally,  the 
'* wireless"  part  is  not  strictly 
true  (just  like  the  British  term 
wireless  used  for  radio). 
There  are  interconnecting 
wires  between  the  intercoms, 
but  no  extra  wiring.  They 
operate  by  transmitting  rf 
sigriats  through  the  VlO-volt 
power  lines.  Each  unit  is  like 
a  lo  w-  p  ower  transmitter/ 
receiver  combination.  Rather 
than  transmitting  electro- 
magnetic waves  through  space 
via  antennaSj  the  signals  are 
conducted  through  the  power 
line.  The  useful  part  of  send- 
ing signals  this  way  is  that 
there  is  no  need  to  worry 
about  extra  wiring  or  anten- 
nas —  the  signal  path  is  free- 
Aside  from  wireless  inter- 
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corns,  ihQfe  are  numerous 
other  devices  using  the  same 

or  similar  techniques.  Many 
burglar  alarm  installations, 
where  additional  wires  are 
awkward  or  impossrbie,  use 
WW  signaling,  Heathlcit  sellsa 
home  alarm  system  using 
plug-in  sensors  and  a  central 
unit  designed  along  these 
lines,  Lafayette  Radio  and 
others  also  sell  remote- 
control  devices  for  home 
appliances  that  signal  via  the 
ac  line. 

Those  of  you  who  live 
near  modern  schools  may 
have  noticed  a  funny  whistle 
in  your  TV  or  radio  at  the 
same  time  that  the  school 
bells  ring,  This^^  too,  is  a  form 
of  WW  system  In  which  a 
master  control  sends  coded 
signals  through  the  schoors 
power  wiring  to  control  the 
bells.  Some  of  them  also  set 
the  school's  clocks  exactly 
with  another  set  of  signals. 

Large  power  companies 
have  made  their  high- voltage 
long'  d  is  tance  transmission 
wires  serve  double  duty.  They 
send  supervisory  and  voice 
communication  information 
on  rf  carriers  along  with  the 
low- frequency  power.  In- 
creasing usage,  too,  is  being 
made  of  WW  signals  for  load 
shedding  to  turn  off  non- 
critical  electrical  appliances 
during  peak  power  demand 
times- 
Digging  Deeper 

A 1 1  h  o  u g  !i  inform  atio n 
about  these  various  systems  is 
usually  scanty,  I  devour  any 
piece  of  it  I  can  find  Wireless 
intercoms  introduced  them- 
selves to  me  through  a 
friend's  request  to  repair  a 
non working  pair.  The  oper- 
ating frequency  {about  200 
kHz)  was  listed  on  the  label, 
but  very  little  additional 
information  was.  Naturally,  1 
also  traced  out  the  schematic. 
As  luck  would  have  it,  the 
heart  of  the  matter  was  an 
assortment  of  inscrutable 
rectangular  coils  in  small 
metal  cans  bearing  the 
irtscriptbn  **Made  in  Japan/' 

Similarly,  1  once  ran  across 
some  wireless  remote  controls 
sold     by     Lafayette     Radio. 


Tracing  out  the  schematic 
diagram  showed  that  the 
basic  circuit  was  extremely 
simple.  The  transmitter 
portion  was  an  ordinary  one- 
transistor  oscillator  that  ran 
somewhere  between  \  00  and 
200  kHz.  Two  oriental  coils 
were  used^  one  as  a  tuned 
circuit  in  the  oscillator  and 
the  other  apparently  as  an  rf 
transformer  used  to  match  a 
transistor  output  amplifier  to 
the  ac  line- 

The  receiver  also  used  two 
transistors  and  two  coils.  The 
first  was  an  amplifier  con- 
nected to  the  power  line  via  a 
link*coupied  tuned  trans- 
former. Output  from  this 
amplifier  was  coupled 
through  a  second  tuned 
inductor  to  the  second  tran- 
sistor. As  I  remember^  the 
second  transistor  acted  as  a 
detector  and  power  switch  to 
turn  on  a  relay  when  rf  was 
present  at  the  power  fre- 
quency, 

Heathkit  uses  a  similar 
system  and  circuitry  for  their 
home  alarm  system.  Each 
sensor  unit  (fire,  smoke^  door 
switch,  freezer  warning,  etc) 
has  a  special  transmitter 
module  consisting  of  an 
astable  multivibrator  oper- 
ating just  below  100  kHz. 
The  muiti vibrator  is  fed  with 
half-wave  unfiltered  60  Hz  dc 
power,  causing  the  output  to 
be  rf  pulse  amplltude'modl^ 
lated  at  60  Hz.  It  sends  rf 
through  the  power  line 
through  a  power  resistor  con- 
nected to  one  side  of  the 
multi  which  draws  extra 
current  for  half  of  each  rf 
cycle. 

In  the  Heathkit  receiver, 
there  are  a  couple  of  tuned  rf 
amplifiers  (again  with  special 
inductors)  which  feed  an  AM 
detector.  The  detector  picks 
60  Hz  modulation  off  the 
incoming  carrier,  A  second 
detector  then  senses  this  60 
Hz  audio  and  turns  on  an 
SCR  and  relay. 

Other  commercial  wireless 
burglar  alarm  systems  use 
similar  techniques.  However, 
they  must  be  more  selective 
and  reliable,  so  they  require 
better   selectivity.  Some  Tve 


seen  use  ceramic  resonators  in 
both  sending  and  receiving 
units.  These  resonators 
behave  like  the  more  expen- 
sive quartz  crystals  used  in 
radio  communications.  They 
enhance  the  transmitters' 
frequency  stability  and  give 
the  receivers  good  selectivity 
to  discriminate  against  noise 
and  stray  signals. 

Still  another  class  of 
equipment  that  uses  power 
lines  for  signal  transmission  is 
home  entertainment  equip- 
ment About  ten  years  ago,  a 
few  record  changer/tuner 
combinations  were  sold  with 
remote  speaker  capability* 
There  was  a  small  modulated 
oscillator  connected  between 
the  record  changer  and  the 
power  line*  The  remote 
speakers  each  had  a  small 
receiver  which  intercepted 
the  signal  from  the  ac  wiring 
and  fed  it  to  an  internal  audio 


amplifier  and  speaker.  AI* 
though  I  never  learned  the 
circuitry  of  these  gems,  1  did 
learn  that  they  used  an  FM 
signal  between  400  and  500 
kHz.  In  fact,  there  was  also 
one  high-quality  system  that 
transmitted  stereo  via  two 
different  carriers  between 
400  and  500  kHz. 

General  Characteristics 

Now  let  me  summarize  a 
few  things  I  learned  while 
investigating  the  previously 
mentioned  systems.  First, 
they  use  the  power  lines  for 
their  transmission  medium. 
Second,  they  usually  use  fre- 
quencies between  50  kHz  and 
500  kHz. 

Transmitter  power  levels 
are  usually  only  a  few  milli- 
watts in  home  use,  although 
the  power  companies  may  use 
several  Watts  for  their  long- 
distance systems.  I  measured 
receiver  sensitivities  of  about 
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fig.    2.    WW   transmitter   schematic    Notes:    (J)  Polan'ied 
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1  mV  for  the  most  sensitive 
receivers.  Simple  systems  use 
AM,  but  FM  systems  are 
more  reliable  and  noise-free* 
The  carrier  frequencies  in 
the  above  range  are  chosen 
for  several  reasons.  They  are 
high  enough  to  handle  as 
radio  frequencies  as  far  as 
the  transmitters  and  receivers 
are  concerned,  but  not  so 
high  as  to  require  special 
circuitry.  Very  importantly, 
they  are  easy  to  transmit 
short  distances  via  power  line 
conduction,  but  are  not 
radiated  well  because  of  their 
long  wavelength.  Power  com* 
pany  pole-mounted  trans- 
formers attenuate  them  so 
that  the  signals  rarely  are  sent 
from  one  circuit  to  an 
adjacent  one.  The  receivers 
usually  aren*t  subject  to  inter- 
ference problems,  since 
services  in  this  frequency 
range  are  not  powerful  and 
they  are  few  in  number 


Fig,  3.  WW  receiver  overview. 

The  legality  of  most  WW 
systems  is  somewhat  hazy. 
Section  15-4(d)  of  the  FCC 
rules  seems  to  come  the 
closest  in  defining  such  a 
system  as  a  "restricted  radia- 
tion device/'  Then  Section 
15.7  gives  the  limits  for 
allowable  field  strength.  Rf 
level  must  be  below  1 5  micro- 
volts/meter at  a  distance  of 
157,000/F  (kHz)  feet  from 
the  apparatus.  They  likewise 
require  that  no  interference 
occur  with  a  licensed  service* 
And>  finally,  the  equipment 
must  bear  a  certificate  of 
compliance  with  Part  1 5  regu- 
lations based  on  measure- 
ments by  a  qualified  tech- 
nician. Of  course,  the  word- 
ing they  use  is  somewhat 
obscured  in  "fegalese,"  but 
what  Tve  said  is  a  pretty  good 
interpretation. 

Regardless  of  the  cited 
regulations,  I  have  yet  to  find 
any  such  "certificate  of  com- 


TO  *Tf 

TAAMS FORMER 

4 


I^F 
P*PEfl 


Lf«C  ^I^ 


POWER  SUPPLY 


F^OX    >^*^>  ^^} 


/ff 


X 


-•*rav 


J^'*'     i         J'^'^J""'' 


LfMfTER 


RF 
TffANSFORU£R 


ffy      I 


t .     4^3600f.F 

f  HTLAH 


n    i' 


47K 


4.9V 


^ # 


Vtff. 


01 
2 


5  6K 


t«IC 


0$ 


Ui 

C 43046 


"om 


».5K 


m 


<      e 


1Q        T 


i-LTL 


510 


■3JFJn         —  - 


04 


390 


620 


^1620 


m 


pliance  '  on  any  commercially 
sold  equipment  IVe  seen. 
Whether  this  is  intentional  on 
the  FCC's  part  or  just  what 
the  story  is  I'm  not  sure.  At 
any  rate^  if  you  do  any  exper- 
imentation with  wired  wire* 
less,  be  sure  not  to  use  too 
much  power  or  do  anything 
else  to  interfere  with  a 
licensed  service.  Taking  these 
precautions  preserves  the 
intent  of  the  FCC  regutalions 
and  should  keep  you  from 
attracting  their  attention. 

The  Project  Begins 

In  spite  of  my  continuing 
interest  in  and  occasional  use 
of  commercial  WW  equip- 
ment, rd  never  really  built 
my  own.  About  five  years 
ago,  I  did  try  a  few  circuits  in 
an  AM  intercom,  but  the 
results  were  terrible.  I 
couldn't  couple  enough  rf 
into  the  power  line  to  over- 
come  the  noise  generated  by 
fluorescent  lights,  dimmers, 
and  electric  motors.  I  was 
never  sure  whether  the  prob- 
lem was  insufficient  signal  or 
poor  receiver  design.  Perhaps 
it  was  a  little  of  both. 

Then  about  two  years  ago, 
a  friend  asked  me  to  help 
with  a  problem  he  had 
Basically,     he     wanted     to 
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control  a  lamp  post  at  the  far 
end  of  his  driveway,  but  there 
were  complications-  First, 
there  was  no  power  available 
at  the  post  when  the  light  was 
off,  since  the  switches  were 
inside  the  house.  Second,  he 
didn't  want  to  run  any  extra 
wiring,  since  it  would  have  to 
be  buried  and  it  is  about  200 
feet  from  the  house  to  the 
lamp  post  (surgeons  don't  live 
on  postage-stamp  lots). 

Because  of  the  no-extra- 
wire  limitation,  radio  control 
was  an  obvious  solution,  but 
the  distance  was  rather  long 
for  an  unlicensed  transmitter 
system.  Of  course,  the  lack  of 
available  power  was  a  real 
handicap!  I  began  thinking  of 
a  wired  wireless  transmitter  as 
a  possible  solution.  But  this 
still  had  two  drawbacks. 
There  still  was  no  power  to 
run  equipment  at  the  light 
post,  be  it  wireless  or  other- 
wise. More  importantly,  when 
the  power  was  off,  the  trans- 
mission path  for  the  rf  signal 
was  broken. 

Both  these  limiiations, 
however,  were  easy  to  get 
around.  Since  the  desired 
control  point  for  the  lamp 
was  right  at  the  lamp,  a 
battery-powered  WW  trans- 
mitter could  be  installed. 
Nickel -cadmium  batteries 
could  be  used,  connected  so 
that,  when  power  was  on  to 
run  the  lamp,  they  would  be 
trickle  charged.  To  get  the 
signal  around  the  switch  in 
the  house  (when  off),  it  was 
bypassed  for  rf*  Since  it  was 
an  SCR  switch,  a  series- 
connected  0/1  uF  capacitor 
and  100-Ohm  resistor  were 
connected  across  its  ter- 
minals. 

The  capacitor  has  low 
enough  reactance  at  rf  to  pass 
the  control  signaL  At  60  Hz, 
though,  the  reactance  is  high 
enough  to  limit  current  flow 
to  about  5  mA,  The  1 00-Ohm 
resistor  protects  the  SCR 
from  being  destroyed  by 
current  surges  caused  by  the 
capacitor, 

I  built  the  system,  and  it 
worked  very  well  I  seriously 
doubt  though,  that  many  73 
Magazine  readers  want  or 
need  such  a  control.  So  what 
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ri!  describe  here  is  a  more 
general  WW  control  system 
which  need  not  be  dedicated 
to  such  restricted  usage. 

Hardware 

Luckily  for  me,  in  view  of 
my  early  WW  experiments,  I 
ran  across  a  circuit  for  a  fairly 
simple  transmitter  and  re- 
ceiver. National  Semicon- 
ductor published  their 
AN- 146  application  note 
entitled  "FM  Remote 
Speaker  System,"  Essentially, 
the  same  information  also 
appeared  on  pages  35  through 
40  of  Popuim'  Electronics  in 
the  January,  1976,  issue.  The 
article  was  entitled  *'A  Wire- 
less Audio  System  for 
Remote  Speakers/' 

At  first,  I  expected  to  just 
copy  their  transmitter  and 
receiver  design  with  the  addi- 
tion of  simple  tone  generators 
and  detectors  for  control.  So 
I  bread  boarded  a  crude  ver* 
si  on  of  each  and  tested  them. 
They  worked  fine  inside  the 
house  no  matter  how  far  they 
were  separated.  But,  when 
the  transmission  path  in- 
cluded the  200-foot  buried 
run,  operation  was  marginal 
RKieiver  sensitivity  couldn't 
be  improved  much  because  of 
impulse  noise^  so  apparently 
more  transmitter  power  was 
required. 

For  many  applications,  the 
National  Semiconductor 
transmitter  design  Is  entirely 
satisfactory,  and,  if  only 
short-range  operation  is  re- 
quired, by  all  means  use  it 
For  long  runs,  however,  and 
where  super  reliability  is 
needed,  the  "high- power" 
design  Til  describe  is  recom- 
mended. 

I  won't  belabor  all  the 
details  of  how  I  finally  came 
up  with  my  version  because  it 
would  serve  little  purpose.  1*11 
try,  though,  to  cover  the 
highlights  so  that  you  can 
easily  understand  how  it 
works.  And,  with  this  added 
information,  tailoring  the 
circuits  to  individual  needs  is 
easier^  ff  that's  what  you 
want 

Transmitter 

The  transmitter  block  dia- 


gram is*  shown  in  Ftg.  1.  It 
features  simplicity  with 
enough  "gwts"  to  do  an  effec- 
tive job.  The  power  supply 
provides  regulated  dc  to  pro- 
vide isolation  from  the  ac  line 
and  stability  from  varying 
tine  voltage.  The  switches,  SI 
and  S2,  serve  two  purposes. 
They  apply  both  a  tone  and 
dc  power  to  the  rf  oscillator. 
When  the  oscillator  is  turned 
on,  it  applies  bias  which  turns 
on  the  power  amplifier.  The 
amplifier,  in  turn,  supplies 
sufficient  power  to  send  a 
signal  through  the  ac  line  to 
the  receiver. 

Fig,  2  is  the  transmitter 
schematic  diagram.  U1  and 
U2  are  CMOS  astable  multi- 
vibrators which  are  turned  on 
only  when  one  of  the  control 
switches  is  depressed.  When 
SI,  for  example,  is  energized, 
it  supplies  +12  volts  to  the 
zener  regulator  D1.  The 
switched  +6  volts  is  then  used 
to  power  both  tone  oscil- 
lators, the  low-pass  filter,  and 
the  modulated  oscillator. 

At  the  same  time,  the 
square  wave  output  is  con- 
nected to  the  transistor  low- 
pass  filter.  In  the  filter,  bar* 
monies  are  removed  to 
produce  a  fairly  good  sine 
wave  at  approximately  1*4 
kHz.  This  tone,  in  turn, 
modulates  the  U2  astable 
mutti.  The  555  free  runs  at 
125  kHz  and  is  frequency 
modulated  plus  and  minus  5 
kHz  at  the  tone  frequency. 

The  125  kHz  signal  is  then 
applied  to  the  power  ampli- 
fier. Since  it's  operated  class 
Q  the  amplifier  produces  no 
output  untit  an  rf  input  is 
applied.  About  200  mW 
output  is  produced  and  is 
matched  to  about  30  Ohms 
by  the  output  tuning  net- 
work. Various  matching 
impedance  levels  were  tried, 
but  best  signal  transmission 
took  place  when  the  30-Ohm 
design  value  was  used.  The 
two  series  back- to-back  zener 
diodes  provide  protection  of 
the  output  transistor  from 
high-voltage  transients  on  the 
ac  line. 

The  power  supply  is  a 
simple  half-wave  rectifier 
which    feeds    a   ^A7812    (or 
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Fig.  5L  Tone  decoders  and  relay  driver.  Notes:  See  notes  (1), 
(2)^  and  (3)  in  Fig.  Z 


MC781  2  or  equivalent)  three- 
terminal  regulator.  Although 
not  necessary  except  for  con- 
tinuous  operation,  the  regu- 
lator is  heat  sinked  for 
safety's  sake.  The  electrolytic 
capacitors  serve  as  ripple 
filters  and  provide  low  imped- 
ance for  correct  circuit  opera- 
tion and  to  keep  the  regulator 
from  oscillating.  The  two  0.1 
uF,  300-volt  paper  dielectric 
capacitors  couple  the  rf  signal 
onto  the  power  line. 

Receiver 

The  receiver  is  somewhat 
more  complicated  than  the 
transmitter.  Fig,  3  shows  the 
receiver  functional  block 
diagram.  A  regulated  12-vo!t 
power  supply  feeds  all  of  the 
circuitry.  The  rf  front  end 
senses  the  signal,  amplifies  it, 
and  demodulates  it,  providing 
the  tone  output.  The  tone 
decoders  then  detect  the 
presence  of  either  tone  A  or 
tone  B.  When  tone  A  is 
present,  the  A  decoder  sends 
a  signal  to  the  relay  control 
circuitry  to  energize  the 
relay.  Then,  when  tone  B  is 
sensed,  the  relay  is  turned 
off. 


Fig.  4  shows  the  schematic 
diagram  for  the  power  supply 
and  rf  front  end.  16  volts  dc 
is  dropped  to  1 2  volts  by  U3, 
a  simple  three- terminal  regu- 
lator* A  small  clip-on  heat 
sink  was  needed  to  protect 
U3.  The  front-end  circuit  is 
copied  from  the  National 
Semiconductor  circuit  almost 
intact  Input  coupling  and 
selectivity  are  determined  by 
a  single  modified  i-f  can  — 
more  about  it  later.  The  input 
signal,  removed  from  off- 
frequency  noise,  is  amplified 
and  limited  in  the  two-stage 
differential  pair,  Ql  through 
Q4,  which  is  contained  in  the 
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Fig.  6,  Construction  details 
for  rf  transformer.  The  rf 
transformer  is  made  from  one 
piece  of  Radio  Shack 
273-1383.  The  original 
windings  were  removed  and 
the  core  rewound  with  #40 
enamel  wire,  as  per  the  text 
and  this  figure^ 
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F^,  7,  Remote  transmitter  tun tng  setup. 


transistor  array,  Ul.  The 
limited  signal  is  then  reduced 
in  amplitude  by  a  resistive 
divider  and  sent  to  U2,  a 
phase  locked  loop  FM 
demodulator.  The  resultant 
audio  is  then  coupled  to  05, 
an  emitter  follower,  which 
provides  a  low  output  imped- 
ance. 

Next  the  signal  goes  to  the 
two  tone  decoders,  U3  and 
U4.  U3  is  tuned  to  1400  Hz 
to  recognize  the  A  tone,  and 
U4  operates  on  the  1700  Hz 
B  tone.  Presence  of  the 
correct  tone  causes  pin  8  of 
the  appropriate  decoder  to  go 
to  ground.  If  U 3  is  activated, 
its  output  goes  low^  turning 
off  Q6,  whose  collector  then 
goes  toward  12  volts.  When 
CI  charges  suffTciently,  SCR 
Q7  is  turned  on.  Conduction 
of  Q8  turns  on  the  LED  to 
show  that  an  "on"  signal  has 
been  received.  At  the  same 
time,  the  relay  is  energized, 
closing  its  contacts  which  are 
used  to  control  an  externa! 
load-  When  the  A  tone  dis- 
appears, Q7  remains  latched 
on. 

Tone  B  causes  U4's  output 
to  go  low,  turning  off  Q8^ 
which  turns  on  Q9.  When  on, 
Q9  shunts  current  around  07, 
turning  it  off.  Then,  when 
tone  B  disappears,  09  turns 
off,  causing  the  LED  to  go 
out  and  the  relay  to  de- 
energize. 

Bits  and  Pieces 

That's  most  of  the  system, 
but  a  few  more  comments 
and  suggestions  may  help  you 
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with  your  WW  system.  There 
are  several  special  compo- 
nents used  in  this  project  that 
helped  make  it  successful 
The  power  transformers  were 
obtained  at  low  cost  and 
serve  admirably.  In  a  second 
version  of  the  system,  I  used 
some  15-voit^  1-Ampere 
transformers  and  bridge  rec- 
tifiers. 1  2-volt  transformers 
or  24-volt  center-tapped  units 
could  give  marginal  operation 
with  low  line  voltage.  If  you 
use  the  lower  voltage  trans- 
formers, just  be  sure  that 
there  Is  at  least  a  3-voIt  dc 
margin  above  the  12-vott 
regulator  output,  or  they  will 
not  wortc 

The  transmitter's  output 
coil  is  rather  important. 
Taking  a  lead  from  the 
National  Semiconductor 
application  note,  I  tried  re- 
winding an  i-f  can  to  use  here* 
It  worked,  but  results  v^ere 
poor,  due  to  the  high  dc 
resistance  of  the  winding.  The 
coil  I  used  was  of  unknown 
origin,  and  I  had  to  remove 
turns  to  make  it  tune.  A  J.  W. 
Miller  type  23A685RPC  coil 
should  work  as  well. 

The  receiver's  input  coil  is 
an  i-f  can  modified  as  per  a 
modified  version  of  the 
National  Semiconductor 
application  note  printed  in 
the  Popufar  Efectronics 
article,  "A  Wireless  Audio 
System  for  Remote  Speak- 
ers."  Here,  both  the  trans* 
mitter  and  receiver  coils  were 
obtained  by  rewinding  minia- 
ture transistor  radio  i-f  cans. 
Fig,    6    shows    the   required 
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Fig.  5,  Rf  choke  to  minimize  signal  loss  in  incandescent  light. 


windings.  Although  the  orig* 
inal  article  called  for  Toko 

transformers,  I  found  that  the 
Radio  Shack  2731383 
worked  fust  as  welL  To  per- 
form the  modification,  first 
carefully  pull  the  "guts"  of 
the  can  out  the  bottom  of  the 
shield.  Now  unscrew  the 
black  ferrite  cup  from  the 
plastic  threaded  base.  Next^ 
cut  off  the  wires  to  the  solder 
terminals  and  remove  the 
fixed  ceramic  capacitor.  You 
will  find  that  the  small 
bobbin  containing  the  wind- 
ings is  held  in  place  only  by 
beeswax,  A  little  heat  and 
careful  prying  removes  it  to 
strip  the  old  wire  off  and  add 
the  new  windings.  Be  careful 
not  to  forget  which  wire  is 
which  while  you  rewind,  or 
you'll  have  to  redo  the  [ob  as 
I  did  (the  first  time).  When 
soldering  the  windings  onto 
the  base  pins^  be  careful  with 
your  iron.  Too  much  heat 
will  destroy  the  plastic  base. 

Tune-up  of  the  transmitter 
is  fairly  simple.  The  only 
frequency  adjustment  is  for 
the  rf  output.  A  frequency 
counter  is  recommended.  The 
transmitter  output  stage  is 
best  tuned  up  by  using  a  no. 
48  or  49  pilot  lamp  as  a 
dummy  load.  Connect  the 
transmitter  output  stage  as  in 
Fig.  7,  and  tune  the  output 
inductor  for  maximum  bril* 
liance.  A  few  crude  tests  of  rf 
injected  into  the  line  showed 
this  method  to  be  a  good 
compromise  between  sim* 
plicity  and  maximum  signal. 

The  tone  oscillators  have 
no  tuning  adjustment,  since 
their  exact  frequencies  are 
not  important.  To  be  safe^ 
check  the  two  output  fre- 
quencies and  be  sure  that 
they  are  at  least  15  to  20% 
apart  If  they  are  too  close, 
the  receiver's  decoders  cannot 
distinguish  between  them. 
Change  either  the  110k  or 
91k  resistors,  should  any 
readjustment  be  needed. 

To  tune  the  receiver,  a 
frequency  counter  and  oscil- 
loscope are  suggested.  First 
set  up  a  signal  source  (the 
matching  transmitter  is  best) 
to  send  a  weak  signal  into  the 
receiver.   Connect  the  scope 


across  the  tuned  portion  of 
the  transformer  and  tune  for 
maximum  signal.  To  adjust 
U2,  U3,  and  U4,  first  short 
circuit  their  inputs  to  ground 
through  a  0.1  uF  capacitor, 
then  set  their  vcos  on  fre- 
quency. Hook  up  a  counter 
to  pin  4  of  LI2  to  read  the  vco 
or  to  pin  5  of  U3  and  U4  for 
their  oscillators. 

In  some  cases,  I  found  that 
some  low-impedance  loads  on 
the  power  line,  particularly 
high- wattage  incandescent 
light  bulbs,  caused  severe 
signal  attenuation.  Usually 
this  doesn't  happen,  but  for 
long-distance  transmission  - 
200  or  300  feet  —  lamps  close 
to  the  transmitter  load  the 
signal  heavily.  To  eliminate 
the  difficulty,  I  placed  a 
choke  in  so'ies  with  the 
offending  load.  Commer- 
cially-available chokes  are 
awfully  expensive,  but  Fig.  8 
shows  an  adequate  home 
brew  version. 

Parting  Comments 

A  high*performance  WW 
remote  control  system  has 
been  described.  Duplication 
for  similar  applications 
should  be  simple  for 
experienced    radio  amateurs. 

The*  same  ideas  can  also  be 
adapted  for  other  uses.  For 
example,  if  long  distances 
aren't  involved,  the  National 
Semiconductor  transmitter 
circuit  can  be  used  with  the 
lone  encoders  IVe  described. 
Or  perhaps  the  remote  speak- 
er idea  can  be  duplicated 
using  my  power  amplifier.  In 
fact,  I've  been  toying  with 
using  my  remote  speaker  to 
monitor  my  ham  receive' 
from  anywhere  in  the  house. 
Still  another  possibility  is  to 
make  a  fancy  wireless  inter- 
com using  circuits  from  both 
sources. 

WW  is  a  very  handy  trans- 
mission technique.  I  hope 
that  perhaps  I've  eliminated 
some  of  the  mystique  in- 
volved so  that  other  radio 
amateurs  and  experimenters 
can  use  it  for  their  own  pur- 
poses. My  thanks  go  to  Gary 
Kirchner  WA3YES  for  the 
impetus  to  take  on  this 
project.  ■ 
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New! 

Better  than  a  pet  rock! 


Kantronics  Freedom  VFO 


only 

$69.95 


With  almost  3S0,000  licensed  amateurs  on  the  air. 
variable  frequency  operation  Isn't  a  luxury,  it's  a 
necessity. 

ff  you've  tiled  to  operate  a  rock-bound  transmitter  on  the  HF 
bands  today,  you  know  there  must  b€  a  better  way.  There  is. 

The  Kantronics  Freedom  VFO  will  drive  the  high 
Impedance  oscillator  tubes  of  transmitters  like  the  HW16, 
DX-60,  DX-35  and  other  •^oldie- but  goodies." 

The  Freedom  VFO  sets  you  free  to  roam  from  3.650  to 
3J50  MHz  and  7  000  to  7.200  MHz 

Give  your  pet  rocks  to  a  trusted  friend  and  order  a 
Freedom  VFO  today.  Or  write  us  for  infomiation  and  a  list 
of  authorized  Kantronics  dealers. 
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Our  Directional  RF  Wattmeters  are  the 
choice  of  professional  RF  engi* 

neers  everyi^'here.  Can  dis- 
crimiiiale  between  forward 
and  reflected  power  in  all 
types  of  50  ohin  coaxial 
transmission  line.  Use  plug* 
in  elements  for  power 
measurements  from  100 
milliwatts  to  50k  watts  at 
frequencies  from  2  to  1000 
MHz  with  ±5%  accuracy. 
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of  exF>erience  in  supplying  top  quality  antennas  to  Ham  Radio  operators  at  rock 
bottom  prices  guarantees  high  quality  and  low  prices  to  novice  and  experienced 
operator  alike. 

TWO  ELEMENT  QUAD  with  full  wavelength  driven  element  and  reflector. 
All  metal  construction.   Gain  is  equal  to  that  of  a  three  element  beam  and 
directivity  is  exceptional.  Assembled  weight  251bs.   10/t  5/20  quad,  totally 
complete  and  ready  for  simple  assembly  , . ,  JUST  S59,95, 


FULL  SIZE  BEAMS  for  full  size  performance.  Includes  boom,  all  hardware  and  gamma  match* 

12  EL    2MBeam  S56.95  5  EL  10M  Beam  $59,95  4EL10MBeam    $49.95 

3  EL  10M  Beam  $45,95  (Truck  shipped,  not  UPS)  5  EL    6iVI  Beam    $49,95 

3  EL  15M  Beam  $54.95  6  EL  6M  Beam    $54.95  4  EL  15M  Beam    $S9.95 

FREIGHT  PREPAID  on  2,  6,  and  lOM  beams  shipped  to  the  48! 

ALL  BAND  VERTICAL  ANTENNAS  absolutely  complete  including  loading  coil. 

V40  vertical  antenna  for  40,  20,  15,  10  and  6  meter  tjands.  Especially  suitable  for  the  novice  who 

operates  40  and  1 5.  JUST  S25.95 

V80  vertical  antenna  for  80,  40,  20,  1  5,  10  and  6  meter  bands.   Used  by  thousands  of 

novices,  technicians  and  general  license  hams,  JUST  S27.95 

VI 60 vertical  antenna  for  160,  80,  40,  20,  15,  10  and  6  meter  bands.  Same  as  other  vertical 

antennas,  but  with  larger  loading  coil.  JUST  $29.95 


How  to  order:  Remit  total  amount  with  order*  We  ship  verticals.  2.  6,  and  10M  beams  (except  5  EL  tOM  Beam) 
prepaid  to  the  48.  Other  beams  ^nd  all  quads  sent  freight  collect  cheapest  wway,  due  to  size  of  package.  Check  your 
locaf  truck  lines  fof  estimated  freight  rates*  For  fast  COD  service  on  all  prepaid  antennas,  call  {3051  573-2080. 
For  literature,  send  self -addressed  stamped  envelope, 

Florida  residents  add  4%  sales  tax. 
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Terry  Weathertey  G3WDI 
16  Beveriey  Court 
Carfion  Colvilfe 
Lowestoft,  Suffolk 
Engfand 


Ruddy  Good  Show! 

2  meters  in  the  Mother  Country 


SSI 


HfACQilt 


Fig.  1.  lARU  two  meter  band  plan. 


No. 

Call 

Ch. 

0 

GB3HH 

R4 

1 

GB3PI 

H6 

12 

GB3PY 

UHFRB12 

2 

GB3BC 

R6 

13 

6B3BM 

R5 

3 

GB3MH 

R7 

14 

GB3NC 

R5 

4 

GB3L0 

R7 

IS 

GB3GN 

R7 

6 

GB3SN 

R5 

18 

GB3RF 

R7 

8 

GB3P0 

R3 

19 

GB3KR 

R4 

7 

GB3NA 

R3 

20 

GB3WW 

R7 

8 

GB3CS 

ns 

21 

GB3MP 

R6 

Fig,  Z  UX.  repeaters. 


The  visitor  to  the  UK, 
will  find  that  there  are 
some  similarities  and  some 
differences  between  the 
two  meter  scene  in  the  U.K. 
and  fn  the  U.S,  It  is  hoped 
that  this  article  will  point 
to  some  of  these  and  make 
the  G5--S  treciprocai 
licenses  granted  to  visitors 
from  abroad  are  in  this 
series)  feel  at  home  on  two, 
even  though  they  are  away 
from  home. 

The  two  meter  band  in 
the  UX.  is  from  144  MHz 
to  146  MHz.  Most  im- 
ported black  boxes  cover 
144  to  148,  so  this  should 
not  be  a  problem  if  your  rig 
is  crystal-controlled.  This 
article  should  help  you 
select  the  right  crystals  for 
the  trip. 

Until  about  1973,  the 
two  meter  band  was  split 
up  into  regional  sections, 
and  different  parts  of  the 
U.K.  used  different  sec- 
tions. Most  worked  simplex 
on  AM.  You  called  CQ  and 
listened  in  your  section  for 
a  local  Of  in  another  sec- 
tion for  DX.  Most  equip- 
ment was  either  home 
brew  or  converted  radio 
telephone  equipment.  If 
you  moved,  you  ex- 
changed your  crystal  using 
the  crystal  exchange 
scheme  organized  by  the 
Radio  Society  of  Great 
Britain, 


With  the  coming  of  com- 
mercial equipment  came 
the  International  Amateur 
Radio  Union  band  plan, 
which  was  adopted  by  the 
UX.  along  with  others.  The 
regional  sections  gave 
place  to  mode  sections,  as 
shown  in  the  band  plan 
(Fig.  1).  The  repeater  scene 
shows  many  differences 
with  established  U,S.  prac- 
tice. 

The  growth  of  repeaters 
has  been  very  slow  and 
strictly  controlled  by  the 
licensing  authority  [the 
home  office).  Certain 
ground  rules  were  laid 
down  quite  early  on  and, 
by  and  large,  have  been 
adhered  to.  All  repeaters 
are  operated  under 
licenses  granted  to  the 
Radio  Society  of  Great 
Britain,  The  costs  involved 
in  building,  operating,  and 
maintaining  the  machines 
are  borne  by  local  groups. 
All  repeaters  are  open 
repeaters  for  all  licensed 
amateurs.  The  principal 
purpose  of  the  repeater  is 
to  assist  mobile  stations. 
All  repeaters  are  verttcaHy 
polarized  for  this  reason. 
They  are  accessed  by  a 
1750  Hz  tone  burst  and  wilt 
time  out  after  60  to  120 
seconds.  Repeater  input  is 
&00  kHz  lower  than  the 
output,  and  Table  1  lists 
the  frequencies  RO  to  R9. 
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The  map  in  Fig,  2  shows  the 

locations  and  channels  of 
the  current  repeaters  on 
two  in  the  UK. 

Simplex  FM  working 
varies  from  area  to  area.  In 
mv  area  (Lowestoft), 
145.000  (SO)  IS  used  for 
tocaf  working,  and  this 
channel  is  monitored  for 
visitors.  In  other  areas, 
145.500  (S20)  is  monitored. 
Enquiry  to  the  local  club 
prior  to  a  visit  will  give 
local  information. 

A  useful  publication 
covering  the  U.K.  and  con* 
tinental  FM  scene  is  the  in- 
ternational VHF  FM  Guide 
produced  by  C3UHK  and 
CSAUU.  This  is  an  annual 
publication  and  costs 
about  two  dollars  from 
C3UHK  (50  Aldbourne 
Road,  Burnham^  Slough 
SL1  7NJ,  England). 

There  are  a  number  of 
beacons  in  the  band  which 
serve  as  useful  pointers  to 
band  conditions.  CB3VHF 
in  Kent  on  144.150  is  an  ex- 
ample. This  sends  its 
callsign  in  CW  every  60 
seconds.  Other  beacons 
are  located  in  other  areas. 

There  is  some  mobile 
SSB  activity,  and  144  3  is 
the  calling  frequency. 
Mobile  contacts  with  the 
continent  from  the  east 
coast  are  not  uncommon 
during  good  conditions. 

Portable  working  from 
the  tops  of  cfiffs  or  hills  is 
recommended  as  an  in- 
teresting pastime.  It  cer- 
tainly gives  the  feel  of  be- 
ing rare  DX.  DX  can  indeed 
be  worked.  During  last 
summer's  very  good  condi- 
tions, I  worked,  from  my 
home  in  East  Anglia  using 
ten  Watts  to  a  six-over-six 
at  ten  feet,  PAO,  ON,  F,  DK, 
OE,  CW,  CM,  LA,  SM.  OZ, 
and,  via  sporadic  E,  IT9  and 
9H1, 

Locations  are  given 
using  either  the  name  of 
the  town  or  the  QRA 
locator  system  (now  called 
the  QTH  location  system) 
This  system  locates  a  sta- 
tion to  within  a  rectangle 
of  4.5  X  4-6  km.  The  system 
divides    Europe    into    rec- 


tangles, each  covering  2 
degrees  of  longitude  and  1 
degree  of  latitude  [see  Fig. 
3).  These  large  squares  are 
indicated  by  letters  Each 
large  rectangle  is  further 
divided  into  60  small  rec- 
tangles, and  these  are  fur* 
ther  divided  into  nine 
smaller  rectangles  [see  Fig. 
4).  A  station's  position  can 
thus  be  determined  using 
two  letters,  two  numbers, 
and  a  small  letter.  My  QTH 
is  thus  AM49a.  Squares  are 


collected  over  here,  and, 
again,  a  visitor  touring  can 
suddenly  become  rare  DX. 

Visitors  to  the  Norfolk 
Broads  can  work  mobile  on 
the  Broads  from  their  hired 
cruiser  [or  private  yacht). 
All  visitors  will  be  invited 
to  the  local  club  if  they  call 
on  SO  when  in  the  area. 

Much  useful  informa- 
tion about  licensing  can  be 
obtained  from  the  RSGB  at 
35  Doughty  Street,  London 
W.C.  1.  Enjoy  your  visit  to 


Channel 

Input 

Output 

m 

145.000 

145.600 

R1 

145.025 

145-625 

R2 

145.060 

145.650 

R3 

145.075 

145.675 

R4 

146.100 

145.700 

R5 

145.125 

145.725 

R6 

145.150 

145.750 

R7 

145,175 

145.776 

R8 

145.200 

145.800 

R9 

145,226 

145.826 

Tabie  1.  Repeater  channels. 

the  "old  country,''  and  Hi 
see  you  on  two.  ■ 
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Fig.  3.  The  QTH  location  system. 
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Fig.  4.  Each  large  rectangle  is  divided  into  80  smaller  rectangles  which  are  then  divided 
into  nine  more. 
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/  if.  Johnson  WAS  RON 
4558  Ave.,  ApL  M2Q5 
Austm  TX  7875t 


Rock  Steady 


touchtone™  stability 
for  Heath's  HW-2021 


The  HWA-2021-3  autopatcb  encoder  modified  for  crystal 
frequency  controL 


As  K4JEM  reported  in 
his  review  of  the 
Heathkit  HW-2021  handie- 
talkie,*  the  rjg  is  a  definite 
winner,  considering  fts  cost 
and  its  features,  but  the  ac- 
cessory touchtoneT'^  en- 
coder from  Heath  leaves  a 
lot  to  be  desired.  I  had 
heard  from  many  of  my 
friends  on  2  meters  of  the 
troubles  that  they  had  en- 
countered trying  to  tune 
the  encoder's  tones  on  fre- 
quency, with  or  without  a 
frequency  counter.  Several 
gave  up  and  sent  their  new 
rigs  to  a  Heath  service  shop 
to  be  tuned.  The  rigs  that 
have  made  it  on  the  air 
seem  to  lack  reliability  in 
accurate  number  dialing, 
and  their  owners  report 
that  the  frequency  of  the 
tones  varies  with  time  and 
probably  temperature 
changes  as  well. 

Allen  found  a  problem 
with  the  values  of  capac- 
itors  supplied  with  the 
HWA'2021'3  kit,  but, 
beyond  that,  it  looks  to  me 

*"Heath  HW-2021  Review," 
S.  M.  Allen  K4JEM,  73  Maga- 
zine, August,  1977,  p.  160. 


like  any  tone  encoder  cir- 
cuit employing  NE555 
oscillators  controlled  by 
resistance-capacitance 
networks  will  suffer  in- 
stabilities due  to  en- 
vironmental factors  that 
will  make  them  only 
marginally  suitable  for 
tone  encoding.  This  seems 
especially  true  in  this 
handie-talkie  application, 
which  one  expects  to  carry 
outdoors  in  hot  and  cold 
weather,  and  particularly 
unnecessary  considering 
the  availability  of  crystal- 
control  led  circuits. 
Therefore,  I  expect  that 
there  are  a  number  of 
Heathkit  2021  owners  who 
have  installed  the  encoder 
accessory  but  are  not  hap- 
py with  it, 

1  volunteered  to  build 
the  HW-2021  kit  for  a 
fellow  ham  who  had  pur- 
chased the  encoder  kit  as 
well.  I  knew  that  I  didn't 
care  to  go  through  the 
problems  that  others  had 
had  in  getting  the  encoder 
to  work,  nor  did  I  want  to 
build  a  device  for  my 
friend  that  would  be 
unreliable    in    the    future. 
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Compon^nis  mounted  and 
T2-button  keyboard. 

When  the  transceiver  was 
finished,  I  decided  to  use 
the  HWA-202V3  enclosure 
and  keyboard,  but  replace 
the  NE555  circuit  with  a 
Motorofa  MCI  4410  tone 
generator-  The  MCI 4410  is 
controlled  with  a  1000  kHz: 
crystal  for  more  than  ade* 
quate  frequency  precision 
and  stability  and  has 
enough  audio  drive  for  the 
NT's  input  circuit 

I  wanted  to  preserve  the 
function  of  the  LED  that 
Heath  put  on  the  encoder 
to  let  the  user  know  that  he 
is  pressing  a  key  (you  can't 
hear  the  tones)  and  have  a 
finished  product  that  out- 
wardly appears  to  be 
''stock"  Heathkit  and  inter- 
faces  with  the  HT  in  the 
same  way  as  the  original 
HWA-2021-3.  The  modifi- 
cation described  is  rather 
extreme,  in  that  one 
discards  the  printed  circuit 
board  and  most  of  the  elec- 


wired  on  the  back  of  the 


tronic  components  that 
come  in  the  kit.  All  you 
save  are  the  plastic  case, 
keyboard,  LED,  10k  audio 
level  pot,  ribbon  cable, 
screws,  and  perhaps  a 
resistor  or  two. 

The  schematic  shows  the 
design  I  came  up  with  to 
generate  tones  and  light 
the  LED  The  circuit  draws 
no  current  unless  a  key  is 
pressed,  connects  to  the 
HW-2021    with    the    same 


Keyboard  is  cementecf  mfo  ffte  plastic  case.  Metal  coating 
must  be  removed  from  inside  edge  of  case  for  cement  to 

adhere  properly. 


three  wires  that  Heath 
designed  into  their  kit,  and 
requires  only  an  audio 
level  adjustment.  With  a 
good  quality  crystal,  there 
should  be  no  problems 
with  tone  frequency. 

The  photographs  show 
how  the  circuit  is  assem- 
bled on  the  back  of  the 
Chomerics  keyboard.  Lay 
the  keyboard  face  down 
and    attach    the   Motorola 


chip  and  crystal  with  some 
strong  rubber  cement.  The 
chip  goes  at  the  top,  with 
pins  1  through  8  along  the 
top  edge  of  the  keyboard. 
The  crystal  (HC6/U  size)  is 
cemented  at  the  bottom  of 
the  keyboard-  Using  the  up- 
turned iC  legs,  the  crystal 
pins,  and  the  pins  on  the 
keyboard  back  as  tie 
points,  all  components  are 
soldered    together    using 
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Fig.  1.  Schematic  and  pinouts  for  modernizing  the  HWA-2021-3, 
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Completed  HW-2021  with  modified  encoder  pad.  The  in- 
ter nal  improvements  are  not  outwardly  visible. 


small  solid  wire.  The  LED 
sticks  out  on  its  feads  and 
resistor  in  position  for  fit- 
ting into  its  hole  when  the 
keyboard  is  mounted  in  the 
plastic  case.  When  sol- 
dering, be  careful  not  to 
overheat  the  keyboard 
connections,  as  pUstic 
parts  can  melt,  ruining 
your    keyboard.    Solder 


quickly,  using  a  low- 
wattage  pencil  with  a  clean 
tip,  When  the  wiring  is 
completed,  attach  the 
3-wire  ribbon  and  connec- 
tors supplied  by  Heath  and 
connect  it  to  your  trans- 
ceiver. Test  the  encoder  on 
the  air  and  have  another 
station  help  you  set  the 
audio  level  to  make  sure 
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Fig.  2.  Terminal  connection  diagram  and  code  chart  for 
Chomerics  ER-21623  keyboard. 


everything    is   working.    It 

will  be  easier  to  work  on 
any  problem  now  before 
the  keyboard  is  cemented 
into  the  case. 

If  everything  checks  out, 
prepare  the  plastic  case  by 
scraping  the  metallic 
coating  from  the  inside 
edge  of  the  large  square 
opening.  The  edge  of  a 
sharp  knife  or  a  fingernail 
file  can  be  used,  but  take 
care  not  to  remove  any 
plastic  and  enlarge  the 
hole.  Also  scrape  some 
metal  away  from  around 
the  small  hole  for  the  LED, 
Locate  the  machine 
screws,  nuts,  and  washers 
that  would  be  used  to  hold 
the  circuit  board  to  the 
case  in  the  original  kit  and 
mount  them  in  the  case. 
These  screws  now  serve  no 
function  except  to  fill  the 
holes  for  appearance's 
sake.  Set  the  keyboard 
assembly  into  the  case  to 
make  sure  that  everything 
fits  properly,  then  remove 
it  and  coat  the  keyboard 
edge  with  a  toluene-base 
plastic    cement.    Fit    the 


keyboard    into    the    case 

again,  checking  that  the  ce- 
ment evenly  fills  the  gap 
all  around,  and  set  the 
assembly  face  down  on  a 
non adhering  surface.  Put  a 
drop  or  two  of  the  plastic 
cement  bt?hind  the  LED, 
and  leave  your  encoder  to 
dry  overnight.  Mount  it  on 
the  handie-talkie  as  per 
Heathkit  instructions,  and 
you're  in  business. 

It  is  also  possible  to  find 
room  for  the  electronic 
components  inside  the 
radio  itself  and  mount  the 
keyboard  flat  against  the 
case  front  You  can  use  the 
larger  size  keyboards  or  a 
IB-button  pad.  The  fourth 
column  connection  from  a 
16-key  pad  goes  to  pin  11 
on  the  chip,  and  you  will 
need  to  wire  an  additional 
1N4001  diode  to  this  pin  as 
well.  If  you  haven't  pur- 
chased the  HWA-2021-3  kit 
but  are  considering  adding 
touchtone  to  your  rig,  I 
would  recommend  buying 
the  keyboard  and  parts  and 
rolling  your  own  for  a  neat, 
slim  appearance. ■ 


Nei^  Products 


from  psge  35 

unscrewing  two  machine 
screws  on  the  bottom  of  the 
cabinet,  the  sensing  element 
can  be  removed  and  Installed 
behind  the  operating  position 
or  in  another  convenient  spot 
so  that  bulky  coax  need  not  be 
brought  up  to  the  meter  Ap- 
proximately four  feet  of  small, 
flexible  cable  connects  the 
sensing  element  to  the  meter^ 
allowing  a  wide  range  of  in- 
stallation positions. 


Using  a  variety  of  endfed 
wires  and  both  monoband  and 
multlband  dipoles  with  coax 
and  open  wire  feeders,  all 
matched  to  the  rig  through  a 
DenTron  MT'2000A  antenna 
tuner,  i  found  the  W-2  watt- 
meter an  invaluable  aid  in  en- 
suring that  everything  was 
properly  matched  and 
operating  as  it  should  have 
been. 

1  had  previously  used  a  com- 
bination swr/relative  power 
meter  that  required  constant 


switching  back  and  forth  be- 
tween  the  forward,  reflected^ 
and  power  output  positions 
during  tune-up— a  most  annoy- 
ing and  distracting  procedure. 
Now,  with  the  W-2  in  the  line.  I 
simply  sit  back  and  concen- 
trate on  getting  the  optimum 
match,  not  flipping  a  switch 
back  and  forth  to  see  what  is 
going  on.  The  two  large,  easy- 
to-read  meters  give  you  a  con- 
stant  indication  of  the  forward 
and  reflected  power,  making 
the  tune-up  process  quicker 
and  safer. 

The  meters  Indicate  forward 
and  reflected  power  directly  in 
Watts.  To  convert  the  reflected 
power  reading   Into  swf,  you 


simply  refer  to  the  easy-to-use 
swr  calculator  In  the  operating 
manual  or  the  graph  on  the 
handy  card  that  can  be  posted 
on  the  wall  or  some  other  con- 
ventent  spot  close  to  the 
operating  position.  However, 
you'll  quickly  become  familiar 
with  the  conversion  factor  and 
won*t  even  need  to  check  the 
manual  or  card  to  know  what 
the  swr  is. 

The  W*2  sensor  element  has 
a  slide  switch  to  select  the  for- 
ward wattage  (200  or  2000)  to  be 
measufed.  The  reflected  power 
stays  at  200  Watts.  The  sensing 
element  should  be  connected 

Continued  an  page  69 
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This  NEW  MFJ  Versa  Tuner  II  .  .  . 

has  SWR  and  dual  range  wattmeter,  antenna  switch,  efficient  airwound 
inductor,  built  in  balun.  Up  to  300  watts  RF  output.  Matches  everything 
from  16Q  thru  10  Meters:  dipoles,  inverted  vees,  random  wires,  verti- 
cals, mobile  whips,  beams,  balance  lines,  coax  lines. 


Antenna  matching 
capacitor.  208  pf, 
1000  volt  spacing. 


Sets  power  rBnge, 
300  and  30  watts. 
Pull  for  SWR. 


Meter  reads  SWR 
and  RF  watts  in 
2  ranges. 


Efficient  airwound  induc- 
tor gives  more  watts  out 
and  less  losses* 


Transmitter  matching 

capacitor.    208    pf. 
1000  volt  spacing. 


Only  MFJ  gives  you  thts  MFJ  941  Versa 
Tuner  II  with  all  these  features  at  this  price: 

A  SWR  and  dual  range  wattmeter  (300  and 
30  watts  fylf  scale)  lets  you  rneasure  RF 
power  output  lor  simpljlled  tuning. 

An  intenna  switch  lets  you  select  2  coax 
fed  antennas,  fandom  wtre  ch^  t}alance  fine, 
and  turner  bypass. 

A  new  efficient  ■irwfiyiid  Muctor  (12  po- 
Lilians)  gives  you  less  bosses  than  a  tapped 
torotd  for  more  watts  oyt. 

A  1:4  balun  for  batance  lines.  1000  volt 
capacitor  spacmQ  Mounlmg  brackets  for  mo- 
bile installations  (not  shown). 

Wttti  me  f4EW  MFJ  Versa  Tuner  II  you  can 
run  your  lull  transceiver  power  output  -  up  to 
300  watts  RF  power  output  —  and  match  your 


AHTENHA  SWITCH  lets  you  select  2 
coax  fed  antennas,  random  wire  or 
balance  line,  and  tuner  tiypasf. 


transmitter  to  any  feedlme  from  160  thru  10 
Mtters  whettier  you  tiave  coax  cable*  balance 
line,  or  random  wire 

You  can  tune  out  the  SWR  on  your  dipole. 
Inverted  vee.  random  wire,  vertical,  mobite 
whip,  beam,  quad,  or  whatever  you  have. 

You  can  even  operate  all  bands  with  just 


one  existing  antenna.  No  ne^  to  put  up  sepa- 
rate antennas  tor  each  band. 

increase  the  usable  bandwidth  of  your  mo 
bile  whip  by  tuning  out  the  SWR  from  inside 
your  car.  Works  great  with  all  solid  state  ngs 
(hke  the  Atlas)  and  wilh  all  tube  type  rigs. 

It  travels  wefl,  too.  Its  ultra  compact  size 
fix2x6  inches  til  easily  in  a  small  comer  of 
your  suitcase. 

This  beautiful  little  tuner  is  housed  in  a 
deluxe  eggshell  white  Ten  Tec  enclosure  wttti 
walnut  grain  srdes. 

SQ-239  coai  connectors  are  provided  for 
transmitter  input  and  coax  fed  antennas. 
Quality  five  way  bindtng  posts  are  used  tor 
the  balance  line  inputs  (2),  random  wire  input 
(1).  and  ground  (1), 


MFJ<901  VERSA  TUNER 


Niw  ifflcisnl  air  wound  toil  lor  more  Willi  out 

Oriy  MFJ  yses  an  eHicvnt  ak  wound  inductor  (1?  positions} 
in  Th>s  cla^s  cH  tuners  lo  give  you  more  waits  oul  and  tess 
Jo&ses  ihan  a  tapped  lorad.  Maiche^  everyttirng  fioni  ISO 
rntu  to  Wtler£:  Oip^^.  tflvirtM  vees,  rwdwn  wuw^.  verli 
ca^.  mttle  wlnps.  Mxn%^  tul^Ace  unes.  coaa  lines  Ulp  ' 
?00  *im  RF  a4M  f  '4  taltfi  ler  b^ivtoe  itnes  fune  art 
itte  SWfl  d  your  rmiM:  wAt^  felP  m^if  fmr  tif.  Works 
wjiri  iH  rygn  Ultra  compicf  Sx2t&  mclie^  SO- ^^9  corniK- 


Oqo 


MFJ-900  ECQNO  TUKER 

Sjmc  as  MFJ-901  Veru  Tuntr.  bul  doei  n*t  hiirt  buyt-ta 
b^alun  lor  balance  linti,  Tunei  ciiax  lines  and  rindom  Ines. 
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MFJ  1 60 10  RANDOM  WlfTE  TUMER 

Operatt  UJl  mu  m  Melvt.  Up  Ib  2D0  Batli  flF  awtpit. 
Mitci^t  NqK  ind  \am  impfdtncei.  M  pnut^n  indadv. 
SO  231  conivetrlBn,  2i3i4  inc^i  MalclWi  25  It  t^ti  tinii 
H  t.t  Mm. 
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MFJ  400  B043  ECONO  KEYEfl 


Mf  J  bflngt  yftu  t  rttlaMi,  full  ftiluri  icooorny  hiyir  uilnf 
the  lamfrut  CURTIS- ED41  ltiyir-on-f-clllip. 

Panel  ConlTott:  Sp«6d  (8  to  50  WPM),  pulimtune; 
volufne,  Qkn-afi;  3  conductor  y*  inch  pdone  lACk  Iw  Myifig 
oulpul  imj  key  pdd»cllr  inpyt 

Wm^  vc^ht  cenirel  iet$  you  wSfasA  (}oi  oasti  spKit 
rttw  for  a  c  v^  vpnil  io  penetrate  OftM  for  soUd 
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For  Orders 


Call  toll-free  800-647-8660 


For  technical  Information,  order  and  repair  status,  and  In  Mississippi,  please  call  601-323-5869. 

Order  any  product  from  MFJ  and  try  it.  If  not  delighted,  return  within  30  days  for  a  prompt  refund  (less  shipping). 
Order  today.  Money  back  if  not  delighted.  One  year  unconditionai  guarantee.  Add  $2.00  shipping/handling. 

Order  By  Mail  or  Calt  TOLL  FREE  800-647-8660  and  Charge  ft  On 

IVIF#    El^  I  EICVICI9E9  Mississippi  state,  Mississippi  39762 
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George  young  WB6JYK 
Sierra  High  School 
Tollhouse  CA  93667 


In  the  Eye 
of  the  Beholder 


ugly  transformers  make 
beautiful  power  supplies 


Sixty  to  one  hundred  dol- 
lars or  more  for  a  heavy- 
current  power  supply  tends 
to  cool  one's  enthusiasm  a 
biL  Winding  your  own  trans- 
former is  one  way  to  pare  the 
cost  a  biL 

The  tendency  toward  on- 
board regulation  suggests  that 
what  is  needed  is  a  heavy- 
current  unregulated  supply 
with  the  unregulated  input 
voltage  around  7  to  10  V  dc 
for  a  Svolt  bus.  The  7- volt- 
minimum  figure  is  necessary 


because  the  regulators  must 
have  a  little  more  !n  than 
they  put  out.  The  7- volt  fig- 
ure also  is  the  loaded  dc 
voltage,  which  means  that  the 
loaded  dc  will  be  higher. 

Let*s  assume  that  you 
want  5  volts  at  10  Amps  and 
1 2  volts  at  1  Amp,  (You  may 
want  different  voltages  or 
currents,  but  the  process  to 
follow  will  be  the  same.) 

Power  in  Watts  equals 
volts  multiplied  by  Amperes, 
Watts  =  volts  X  Amps,  I  need 


{5  X  10}  +  (12  X  1),  or  62 
Watts,  right?  Wrong,  I  need 
more  volts  in  both  instances 
to  allow  room  for  the  rcgula* 


tors  to  work.  I  use  a  design 
voltage  of  8  V  ac  for  a  Svolt 
regulated  circuit  and  15  V  ac 
for  a  12- volt  circuit  1  have 
seen  articles  about  projects 
that  used  6,3  V  ac  for  the 
5-voll  circuit  and  12.5  V  ac 
for  the  12-volt  circuit  I  have 
tried  both  these  values  and 
have  not  been  satisfied  with 
the  results.  1  have  used  7  V  ac 
and  14  V  ac  successfully  for 
5-  and  12-volt  regulated  cir* 
cuits,  respectively.  The  power 
that  is  not  actually  used  gets 
turned  Into  heal  by  the  regu- 
lators, so  some  kind  of  trade- 
off is  required. 

If  I  use  a  design  figure  of  8 
V  ac  and  15  V  ac  for  the  two 
supplies^  I  need  (8  x  10)  + 
(15  X  1),  or  95  Watts.  This 
must  be  translated  into  iron. 
At  60  cycles  power  line  fre- 
querKiy,  the  amount  of  power 
a  transformer  will  handle  is 
directly  related  to  how  much 
iron  it  contains.  So,  how 
much  iron  do  we  need? 

Over  here  in  the  corner  of 

the  shop  is  a  vacuum- tube  TV 
set  On  the  back  of  the  set  is 
a  little  placard  that  says: 
**120  volts  alternating  cur- 
rent, 60  cycles  only;  175 
Watts  maximum;** 

Since  the  power  into  a 
transformer  is  essentially  the 
same  as  the  power  out  of  the 
transformer,  this  transformer 
has  iron  in  it  worth  175 
Watts.     This     transformer 
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Fig.  L  Initial  and  ftnaf  transformer  test  circuit 


64 


Fig.  Z  Starting  and  finishing  windings. 


Photo  /4.  The  beast 


Photo  B,  Coven  and  static  shield  removed. 


would  do  nice[y  for  the 
95*Watt  supply  I  intend  to 
build. 

But^  you  say,  the  little 
placard  is  gone  from  the  back 
of  yours.  Or  the  entire  back  is 
missing.  Or  the  transformer 
has  already  been  removed 
from  the  TV  set,  and  there  is 
now  no  way  to  determine  its 
original  power  consumption. 
Well  then,  you'H  have  to  do 
things  a  little  differently. 

Here  is  another  trans- 
former lying  here  on  the 
workbench.  It  sUtes  on  the 
side  of  it  that  the  secondary 
is  36  V  ac  @  3  Ann  per  es.  That 
multiplies  out  to  108  Watts. 
Let's  measure  the  iron  in  it 
To  do  this,  measure  the 
cross-sectional  area.  This  is 
the  iron  that  is  inside  the 
winding.  The  iron  on  the 
outside  of  the  windings 
doesn't  count  in  the  power 
calculations*  I  measure  25  x 
3.5  cm.  Muftiplyrna  that 
gives  8.75  square  centimeters. 
If  I  divide  108  Watts  by  8.75, 
I  get  a  little  over  1 2  Watts  per 
square  centimeter.  This  trans- 
former would  also  be  suitable 
for  my  supply. 

And  over  here  is  the 
"beast"  It's  a  TV  tran!r 
former  that  has  been  sepa- 
rated from  the  TV  chassis 
sometime  earlier  in  its  his- 
tory. The  cross-sectionat  area 
measures  about  4  cm  x  7  cm. 
That's  28  square  centimeters, 
And  28  X  12  is  about  336 
Watts.    Converting    the   mea- 


surements to  square  inches 
and  using  the  table  in  Lew 
McCoy's  article  {QST,  No- 
vember, 1976),  I  get  350 
Watte-  That's  close  enough 
for  me. 

Approximate  power  in 
Watts  from  a  60-cyele 
t  ra  n  sf  or  me  r     eq  ua  Is 

cross-sectional  area  (in 
cm2)  multiplied  by  12 

I  am  gping  to  use  this 
beast,  and,  as  long  as  t  am 
going  to  go  to  the  uoubEe  of 
rewinding  it,  I  will  put  on 
two  windings  for  the  12'Vo!t 
supply  and  two  windings  for 
the  5- volt  supply*  In  the 
winding  area,  called  the  win- 
dow area,  i  will  put  on  as 
many  8  V  ac  windings  as  I 
have  room  for,  !  have  #18 
wire  and  #14  wire  on  hand. 
This  is  one  reason  for  the 
multiple  windings.  Each  ad- 
ditional winding  will  add  its 
current-carrying  capacity  to 
other  winding  with  the  same 
number  of  turns.  You  can  put 
on  one  winding  that  will 
carry  30  Amperes  using  #10 
(at  least)  wire,  or  you  can  put 
on  3  windings  that  will  carry 
at  least  10  Amps  each.  The 
end  result  will  be  the  same  — 
30  Amps  of  capability.  As 
long  as  the  labor  is  going  to 
go  into  rewinding,  you  might 
as  well  take  advantage  of  all 
the  power  available  in  the 
iron  you  have  selected. 

Step  One 

Step  one  could  have  been 


the  selection  of  the  trans- 
former to  be  rewound  How- 
ever, most  of  you  will  not 
have  multiple  choices  in  this 
area.  You  will  have  one  trans- 
former available  and,  having 
determined  its  power  capa- 
bility, you  need  to  decide 
which  circuit  lo  use.  One 
point  before  I  move  on:  You 
can^t  get  200  Watts  from  150 
Watts  of  iron.  You  can  use 
350  Watts  of  iron  for  200 
Watts  output  350  Walts  of 
iron  in  a  200- Watt  supply  is 
fine  business,  as  there  will  be 
lots  of  room  for  you  to  wind 
your  wire  in. 

Only  two  choices  of  cir- 
cuit are  really  available.  The 
full-wave  bridge  circuit, 
shown  in  Fig.  3,  and  the 
Tu It- wave  center- tapped  cir- 
cuit, shown  in  Fig,  4.  In  the 
following  short  discussion, 
you  will  get  an  insight  into 
why  I  decided  to  wind  on 
multiple  windini^. 

The  full-wave  bridge  cir- 
cuit requires  the  least  number 
of  turns  in  the  rewinding  pro- 
cess, ff  I  give  my  high  school 
students  or  my  adult  school 
students  the  options  of  full- 
wave  bridge  versus  full -wave 
center-tapped  circuits,  they 
invariably  opt  for  the  fewer 
number  of  turns  for  the 
bridge  circuit  You  will  have 
to  evaluate  the  following 
trade-offs  and  make  your 
own  decisions. 

In  the  full- wave  bridge  cir- 
cuit of  Fig.  3j  a  pair  of  diodes 


is  switched  across  the  8- volt 
winding  during  each  half  of 
the  ac  cycle.  This  means  that 
this  pair  is  in  series  during 
this  interval-  All  the  current 
flows  through  the  winding 
and  through  each  diode  in  the 
pair.  On  the  other  half  of  the 
ac  cycle,  the  remaining  pair 
of  diodes  in  the  bridge  gets 
iwitched  in,  and  all  the  cur- 
rent then  flows  through  this 
pair  in  turn.  For  a  10-Amp 
circuity  each  diode  in  the 
bridge  must  carry  10  Amps, 
and  the  secondary  winding 
must  also  carry  10  Amps, 
Since  the  pair  of  diodes  con- 
ducting at  this  time  is  in 
series^  each  of  the  two  diodes 
need  withstand  only  half  as 
much  inverse  voltage.  Or  each 
diode  need  have  only  half  the 
peak  inverse  voltage  (piv)  of 
the  full -wave  center-tapped 
circuit. 

In  the  full- wave  center- 
tapped  circuit,  each  of  the 
diodes  must  withstand  the 
full  piv  of  the  circuit  In 
either  of  the  two  circuit 
choices^  this  piv  decision  for 
the  two  circuits  is  not  very 
important  for  the  8  V  ac 
winding,  because  it  rs  hard  to 
find  diodes  with  less  than  a 
25  piv  rating. 

In  the  full-wave  center- 
tapped  circuit  of  Fig.  4^  only 
one  diode  and  one  half  of  the 
secondary  winding  gets 
switched  into  the  circuit  on 
each  half  of  the  ac  cycle.  This 
means  that  each  diode  needs 
to  carry  only  half  of  the  total 
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current,  and  each  half  of  the 

secondary  winding  carries 
only  half  of  the  total  current 

What  this  means  is  that, 
for  a  given  wire  sfze  and  a 
given  current  rating  of  a  di- 
ode, I  can  get  twice  the  cur- 
rent from  the  full-wave  cen- 
ter-tapped circuit  that  I  can 
get  from  the  full-wave  bridge 
circuiL  The  trade-off  is  that  I 
must  wind  on  twice  as  many 
turns  of  wire  for  one  circuit 
as  compared  with  the  other. 

Now  you  can  see  the 
method  in  my  madness  in 
putting  on  as  many  winding 
as  I  have  room  for.  1  have  the 


Photo  C  Lammatiom  removed. 


option  of  changing  the  circuit 

configuration  and  can  use 
either  circuit,  depending  on 
what  I  want  to  do  with  the 
rewound  transformer. 

Step  Two 

Is  Uie  transformer  any 
good?  I  would  like  to  know  if 
the  primary  is  burned  out 
before  I  start  the  rewinding 
process,  1  am  only  going  to 
rewind  the  secondary (s)  and 
not  the  primary  (I  hope).  I 
will  whip  out  a  little  device 
that  1  call  an  anti-fuse-blower. 
It  consists  of  a  100-Watt  light 
bulb  placed  in  series  with  the 
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primary  of  the  transformer.  !f 

the  transformer  is  bad,  the 
light  bulb  lights  up.  If  the 
transformer  is  good,  the  light 
bulb  either  glows  very  dimly 
or  doesn't  light  at  all.  Fl!  also 
use  the  same  device  later, 
after  rewinding,  to  make  sure 
that  the  rewound  transformer 
ts  okay  and  doesn't  have  any 
surprises  built  into  it  Con- 
nect up  the  transformer  to  be 
rewound  as  shown  in  Fig.  1, 
and  let  it  cook  for  ten  min- 
utes or  more.  If  the  100-Watt 
light  bulb  lights  up  to  full 
brilliance.  Start  looking  for 
another  transformer. 

Step  Three 

Identify  the  windings,  tf 
the  transformer  has  standard 
color-code  windings,  they  will 
be:  primary  -  black  wires; 
high-voltage  secondary  -  red 
wires;  high- voltage  winding 
center  tap  —  red/yellow;  6.3 


V  ac  heater  —  j^een;  and  5.0 
vott  heater  -  yellow.  There 
may  be  an  extra  5<3  V  ac 
winding  (for  the  picture*iube 
heater),  and  there  might  be 
an  extra  5.0- volt  winding.  If 
the  color  code  is  something 
other  than  standard,  or  the 
wire  colors  have  badly  faded, 
then  your  task  is  a  bit  more 
difficult  (And  the  anti- 
fuse-blowing  light-bulb  circuit 
will  be  even  more  advan- 
tageous.) 

Since    you     don't     know 

what  the  primary  is,  you 
haven't  got  it  connected  up 
yet  So  ring  out  the  wires. 
The  Squaw ker,  presented  in 
the  **  Kilobaud  Klassroom" 
series  of  articles  [Kilobaud 
#10,  October,  1977),  is  very 
handy  for  this  purpose.  Use 
it,  an  ohmmeter,  or  a  corv 
tinuity  tester,  and  find  out 
which  wires  show  continuity. 
The  resistance  of  the  higlv 
voltage  winding  will  be 
enough  to  change  the  pitch  of 
the  Squawker.  Pair  up  the 
wires  and  tag  them.  (I  usually 
take  a  short  length  of  scrap 
hookup  wire  of  the  appropri- 
ate color  and  wrap  this  in  a 
coil  around  the  wire.  Two 
black  coils  around  two  wires 
would  identify  the  wires  that 
I  thought  were  the  primary 
wires,  for  example,)  Next 
connect  the  two  wires  that 
you  think  arc  the  primary  of 
the  transformer,  and  see  if 
the  light  bulb  glows  dimly.  If 
it  glows  brightly,  then  this 
pair  is  not  the  primary.  Try 
another  pair.  If  the  light  bulb 
glows  dimly,  or  not  at  all, 
then^  using  a  little  caution 
because  300  to  400  volts 
bites  like  crazy ^  short  a  pair 
of  wires  together.  This  wil! 
turn    on    the    lamp    to    full 
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Fig.  3,  Full-wave  bridge  circuit 
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brilliance.  If  it  doesn't,  then 
you'd  better  do  some 
checking  on  your  circuity 
since  you  don*t  have  a  circuiL 
When  you  think  that  you 
have  the  primary  connected 
to  the  light  bulb  and  120  V 
ac,  use  a  voltmeter  to  mea- 
sure the  voluges  on  each 
identified  pair  of  wires.  They 
may  be  slightly  lower  than 
5.0  or  63  volts  because  of 
the  lamp  in  the  line,  but 
they'll  be  close*  Watch  that 
high-voltage  winding;  it*s 
lethal,  and  we  don't  want  a 
funeral-  The  120  V  ac  fs 
lethal  as  well,  so  use  caution. 
If  you  don't  have  a  voltmeter, 
you  11  have  to  find  a  ham  who 
does,  or  you'll  have  to  get 
yourself  over  to  the  local  high 
school  and  use  theirs. 

Step  Four 

Disassemble  the  trans- 
former. Remove  any  bolts 
holding  the  thing  together. 
Store  the  bolts  to  put  the 
transformer  back  together 
when  finished.  The  iron  is 
glued  together  with  varnish, 
so,  even  after  the  bolts  are 
removed,  the  transformer  will 
not  fall  apart  Remove  the 
covers,  if  any,  and  store 
them.  Have  a  small  cardboard 
box  handy  to  put  all  the 
pieces  in.  Use  a  thin-bladed 
knife,  such  as  your  spouse's 
paring  knife  from  the 
kitchen,  and  force  it  in  be- 
tween the  outermost  lamina- 
tion. Do  each  side  outside  the 
winding  first  Then  force  it 
down  inside  the  winding.  You 
are  trying  to  break  loose  the 
lamination  on  the  outside 
that  is  glued  to  the  rest  of  the 
laminations  with  varnish.  Run 
the  knife  blade  all  around 
until  you  break  this  outside 
lamination  loose*  Now  the 
lamination  must  be  pulled 
out.  Tapping  on  it  with  a 
small  hammer  and  a  thin 
block  of  wood  sometimes 
works.  Perseverance  will  even- 
tually pay  off.  Get  it  out,  and 
try  not  to  butcher  it  up  any 
more  than  you  have  to.  After 
that  first  lamination  is  out, 
you II  have  to  look  carefully 
at  the  remaining  laminations, 
The  main  laminations  are 
made  from  E  and  I  sections 


(see  Photo  C).  Sometimes 
they  are  singly  stacked,  some- 
times in  groups  of  twos, 
sometimes  in  groups  of 
threes.  I  even  pulled  a  trans^ 
former  apart  once  thai  had  all 
the  E  laminations  in  one 
direction,  and  all  the  Ts  in 
the  other  direction.  You  want 
to  separate  each  group  of  E's 
and  I's,  and  remove  them 
from  the  stack  with  the  var- 
nish ^uing  them  together. 
They  will  be  reassembled  in 
the  same  fashion,  so  study 
the  transformer  to  see  how  it 
was  originally  made.  After 
the  first  several  groups  of 
laminations  are  removed,  the 
remainder  tend  to  come  out 
more  easily.  Place  the  lamina- 
tions in  the  cardboard  box. 
Some  transformers  have  a 
copper  band  that  encircfes 
the  entire  winding  and 
laminations.  If  you  have  one, 
remove  iL  It  usually  can  be 
slipped  off,  but  hacksaw  it 
off  if  necessary. 

Step  Five 

With  the  iron  removed, 
you  are  ready  for  a  little 
surgery.  Slit  the  paper  in  the 
area  of  the  windings  where 
the  wire  exits.  Ped  off  the 
paper  and  discard  tL  Work 
your  way  inward  until  you 
find  the  crimps  that  hold  the 
wires  to  a  fairly  thick  piece  of 
cardboard.  At  this  point,  you 
might  be  able  to  identify  wire 
insulation  colors  where  you 
could  not  tell   the  color  be* 


Photo  D,  Ready  for  rewinding. 

fore,  especially  if  the  problem 
was  one  of  fading*  If  you  are 
lucky,  the  winding  will  be  In 
the  following  order,  starting 

from  the  innermost  and 
working  outward:  primary, 
h  igh-voltage  secondary, 
6.3-volt  winding,  and  5»0-volt 
winding.  There  are  some  very 
practical  reasons  for  this  se* 
quence,  so  it  will  be  by  faf 
the  most  common  sequence 
encountered.  Remove  the 
wires  from  the  crimps,  and 
bend  them  over  to  one  side 
out  of  the  way*  Remove  the 
5-volt  winding,  and  count  the 
turns.  Write  the  number  of 
turns  for  the  five-volt  winding 
on  the  side  of  the  box  that 
holds  the  laminations.  Do  no| 
trust  your  memory.  Write  this 
number  down.  I  count  ten 
turns  on  my  transformer. 

If  ten  turns  produces  5 
volts,  I  now  know  that  the 
transformer  was  wound  with 
2  turns  per  volL  Since  I  want 
8  V  ac  for  my  5-volt  power 
supply,  I  will  need  16  turns 
of  wire  for  8  V  ac  and  30 
turns  for  the  15  V  ac  wind- 
ing. That's  why  you  count 
the  turns  for  the  5-volt  wind- 
ing. Next  remove  the  6.3-vblt 
winding  There  should  be  6  x 
2,  or  12*13  turns  for  this 
winding. 

Now  cut  the  wire  leadouts 
(called  flyieads)  for  the  high- 
voltage  winding,  but  unsolder 
the  primary  wire  flyteads. 
With  your  knife,  cut  the  wires 
for    the    high^voltage    sccon* 


dary,  and  remove  the  wind- 
ings in  layers.  Work  carefully 
as  you  approach  the  primary 
winding,  as  you  will  want  to 
use  this  winding  intact  and 
undamaged.  If  you  should  be 
so  unlucky  as  to  have  the 
primary  anywhere  else  but 
next  to  the  iron  core^  then 
the  primary  will  also  have  to 
he  rewound.  120  volts  at  2 
turns  per  volt  means  240 
turns  will  have  to  be  wound 
back  on  for  the  primary  of 
the  transformer.  You  may 
want  to  disassemble  another 
transformer  rather  than  re- 
wind the  primary. 

Step  Six 

Make  a  handle  for  the 
winding  process.  Take  a  rec- 
tangular piece  of  wood  slight- 
ly smaller  than  the  opening  in 
the  core  and  about  8-10 
inches  long.  Use  wooden 
shims  to  anchor  the  handle 
inside  the  core  firmly.  The 
reason  for  this  is  to  prevent 
any  distortion  of  the  core 
during  the   winding  process. 

Wrap  a  piece  of  scrap  wire 
around  the  core.  Remove  iL 
Measure  its  length.  Multiply 
this  by  the  number  of  turns 
that  are  to  be  put  on  the 
winding.  This  gives  you  the 
length  of  wire  that  you  will 
need  for  this  winding.  Since 
this  length  will  increase  for 
each  additional  winding 
added,  this  step  must  be  re- 
peated after  each  winding  is 
added.  What  size  wire  to  use? 
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noto  £  Rewound. 


The  Radio  Amateur's  Hand- 
book has  a  copper-wire  table 

in  the  back  pari  of  the  book. 
However,  no.  1 2  wire  ib  rated 
at  20  Amperes,  and  no,  14 
wire  fs  rated  at  15  Amperes 
service  for  commercial  house 
wiring.  Although  this  is  not 
quite  the  same  as  using  the 
wire  inside  a  trans formefi  it  is 
reasonably  close  It  can  be 
used  as  a  guidei  if  you  do  not 
have  access  to  a  copper-wire 
table.  The  wire  table  suggests 
#18  wire  for  10  Amps  and 
#24  for  1  Amp.  If  you  go  2 
wire  sizes  lower,  you  will 
have  plenty  of  safety  margin. 
Use  #16  for  the  10- Amp 
winding  and  #22  for  the  1- 
Amp  winding.  But  I  don*t 
have  any  #16  or  any  #22.  I 
do  have  #14  and  #18  wire. 
So  I  will  have  about  a  200% 
safety  margin. 

Since  my  wire  is  on  a 
spool,  I  don't  even  have  to 
measure  it  out  first  I  simply 
clamp  one  end  of  the  spool  in 
the  vise,  after  reeling  off 
about  20  feet,  and  start  wind- 
ing If  I  run  short,  I  just 
unwind  a  little  more  to  finish 
up  the  winding.  II  you  have 
to  go  out  and  buy  enough 
wire,  go  through  the  measure- 
ment process  d<^cribed  earli- 
er, and  add  a  couple  feet  for 
safety  and  flyleads.  If  you 
have  to  buy  a  1  CO- foot  spool 
of  wire,  then  don't  cut  it  off 

first.  Just  reel  off  about  20 
feet,  clamp  the  other  end  in  a 
vise^  and  start  winding. 

The  smaller  wire  will  pro- 
duce a  smoother  layer,  so  it 
goes  on  first.  The  starting  of  a 


winding  is  shown  in  Fig,  2(a), 
The  finish  of  a  winding  is 
shown  in  Fig,  2(b).  The  start 
and  the  finish  must  be  on  the 
same  side  of  the  winding,  as 
were  the  origina!  starts  and 
finishes  of  the  windings  that 
were  removed.  If  this  step  is 
not  followed,  you  will  never 
get  this  brute  back  together 
when  youVe  done. 

I  use  2-inch-wide  tape, 
such  as  masking  tape  or 
"sticky  green"  tape,  between 
each  winding.  You  can  use 
narrower  tape,  but  it  will  not 
produce  quite  as  smooth  a 
layer  upon  which  to  wind  the 
next  winding.  Three-quarter- 
inch  plastic  electrical  tape  can 
be  used  by  slightly  over- 
lapping as  you  wrap.  You 
should  use  modern  enameled 
wire,  such  as  Formvar^'^  or 
NycladTM_  jhis  stuff  has 
really  tough  insulation.  I 
simply  leave  the  flyleads  long 
enough  to  use  and  solder  new 
flyleads  to  the  primary  trans- 
former leads. 

Step  Seven 

Reassemble  the  lamina- 
tions.  You  may  find  that  all 
the  original  laminations  will 
not  go  back  in.  Put  in  as 
many  as  you  can  without 
damaging  the  rewound  core, 
and  let  it  go  at  that  There 
should  be  only  one  or  two 
groups  of  laminations  that 
you  can't  get  back  in.  I  never 
put  back  the  covers.  These 
are  for  looks  and  for  protec- 
tion of  the  windings.  They 
trap  heat  inside  the  trans- 
former.    Leaving    them    off 


Photo  F.  Reassembled^  with  mounting  brackets  inssa/fed,  and 
painted. 


makes  for  a  cooler  running 

transformer,  especially  if  you 
don't  gel  back  in  all  the 
laminations  that  came  out 

Step  Eight 

Connect  the  lamp  again  in 
series  with  the  primary  of  the 
rewound  transformer.  It 
should  not  light  to  full  bril- 
liance when  the  primary  and 
lamp  circuit  are  connected  to 
120  V  ac.  It  should  light  to 
full  brilliance  when  any  of 
the  secondary  windings  fs 
shorted.  Measure  the  voltages 
for  the  rewound  transformer. 
They  should  be  very  close  to 
the  calculated  valines  unless 
somebody  miscounted  turns 
when  he  was  rewinding.  They 
may  be  slightly  low,  because 
the  lamp  is  in  series  with  the 
primary.  If  all  is  well,  remove 
the  lamp  from  the  primary 
circuit  and  connect  directly 
to  1 20  V  ac  1  always  fuse  the 
primary  for  this  step,  because 
I  then  go  off  and  leave  the 
thing  plugged  in  for  a  couple 
of  hours.  The  transformer 
laminations  after  this  time 
should  be  warm,  but  not  hot 
enough  to  be  uncomfortable 
to  the  hand. 

Step  Nine 

The  rewound  power  trans- 
former must  be  mounted  in 
some  fashion.  The  simplest 
way  that  I  know  to  do  this  is 
to  use  angle  brackets.  Two 
pieces  of  extruded  right-angle 
aluminum  are  cut  to  the 
length  of  one  of  the  dimen- 
sions of  the  iron.  Two  holes 


are  bored  that  will  align  with 
the  transformer  bolts.  The 
transformer  is  placed  on  a 
wooden  surface,  and  a  block 
of  wood  is  used  to  tap  on  and 
reaiign  the  iron  laminations. 
Alternate  sides  are  tapped  un- 
til ail  surfaces  are  satisfac- 
torily plane.  The  bolts  are 
then  inserted,  passing  through 
the  aluminum  brackets,  and 
cinched  down*  The  winding 
are  then  masked  off,  and  the 
laminations  and  the  brackets 
are  given  a  coat  of  flat-black 
spray  paint.  This  completes 
the  transformer. 

Step  Ten 

The  current  drawn  by  the 
primary  will  be  95  Watts  di- 
vided by  120  voltSp  or  a  little 
less  than  1  Ampere.  A 
2-Ampere  fuse  will  provide  a 
100%  overload  condition  be- 
fore blowing.  This  is  the  start- 
ing point  for  the  fusing.  A 
filter  capacitor  appears  as  a 
dead  short  to  the  diodes  in 
the  power  supply  upon  start- 
up, so  the  chances  of  the 
2- Amp  fuse  blowing  are 
pretty  good.  This  fuse  will 
later  be  increased  to  as  much 
as  5  Amperes  in  the  finished 
circuit.  If  this  blows,  you  can 
be  reasonably  certain  that 
there  is  something  else  wrong. 

The  diodes  selected  for  the 
bridge  power  supply  configu- 
ration must  each  carry  the 
full  rated  load  of  10  Anrv 
peres.  I  plan  to  use  10- 
Amperc  diodes  for  this  sup- 
ply, but  2SAinpere  diodes 
would  bo  a  better  choice,  as 


Bd 


I  hey  would  have  a  far  greater 
safety  margin,  I  will  use  the 
largest  filter  capacitor  for  the 
5-volt  supply  that  I  can  find 
^  100,000  uF,  if  I  can  find 
one  I  suggest  at  least  5000 
uF  for  the  5-volt  supply  and 
at  least  1000  uF  for  the 
12- volt  supply. 

I  expect  S  X  T.41  volts 
from  the  8- volt  winding,  or 
approximately  12  V  dc. 
Therefore,  the  working  volt- 
age of  this  filter  capacitor  will 
have  to  be  at  least  12  volts, 
preferably  15  V  dc*  I  expect 
about  1.5  times  15  volts  for 
the  1 5-volt  winding,  so  this 
filter  capacitor  will  need  at 
least  a  25  V  dc  rating, 

Fi^,  3  and  4  give  the 
unregulated  power  supply  cir- 
cuits. You  may  have  wire  or 
components  on  hand  which 
will  dictate  which  of  the  cir- 
cuits you  will  use.  Fig.  3 
shows  the  windings  that  I  had 
room  for  in  the  beast  that  I 
rewound.  The  major  portion 
of  the  labor  involved  is  in 
taking  apart  the  laminations 
and  in  putting  them  back  in. 
Putting  on  the  windings 
themselves  is  actually  a  small 
part  of  the  labor. 

The  piv  (also  peak  reverse 
voltage  or  prv)  ratings  of  the 
diodes  should  be  25  piv.  As 
mentioned  earlier,  it  is  diffi- 
cult to  find  diodes  with  a 
lesser  piv.  This  piv  rating  will 
be  satisfactory  for  both  the 
8-voit  and  the  15-voIt 
windings  of  Fig.  3,  Twenty- 
five  piv  diodes  will  be  satis- 
factory for  the  16-volt 
center-tapped  windings  of 
Fig.  4>  but  50  piv  diodes  will 
be  required  for  the  SO-volt 


Photo  G   The  beauty.  Possible  output  from  regulators:  45  Amps  @  5  V;  10  Amps  @  72  V, 
Weight  —  21  pounds! 


center* tapped  winding  of  Fig. 
4. 

The  diodes  should  be 
mounted  on  a  heat  sink.  This 
is  especially  true  if  the  diodes 
are  to  be  operated  at  any- 
where near  their  rated  current 
capacity.  The  diodes  must  be 
insulated  from  the  heat  sink, 
but  they  must  have  thermal 
conductivity  to  the  heat  sink. 

Conclusion 

The  photographs  show  the 

stages  of  beast  to  beauty.  The 
finished  unregulated  supply  is 
just  under  1  7  inches  long  and 
only  as  wide  as  necessary  to 
hold  all  the  components.  It 
was  designed  to  fit  into  the 
rear  of  a  cabinet  that  will 
take  IS-inch  panel  racks* 

The  unused  space  at  the 
fight  of  Photo  G,  showing  the 
finished  supply,  can  be  used 
for    additional    filter   capaci- 


tors, or  it  can  be  used  to 
mount  the  regulator  circuits. 
I  haven't  decided  yet  which 
to  do  with  it. 

The  atuminum  rear  apron 
is  a  5)4-inch  rack  that  was  cut 
off  to  16-3/4  inches,  I  used 
two  4000  uF  capacitors  in 
parallel  for  8000  uF  for  the 
5-volt  unregulated  supply. 
These  are  paralleled  with  two 
strips  of  scrap  double-sided 
printed  circuit  board,  which 
makes  a  handy  solderabte  bus 
material.  Two  more  4000  u  F 
capacitors  were  used  for  the 
12- volt  filters, 

I  found  two  6-Ampere 
bridge  rectifier  circuits  for 
the  1  5-volt  windings  and  used 
them.  They  can  be  seen 
mounted  on  the  panel  at  the 
left  of  the  transformer. 

I  could  not  find  four  10- 
Ampere  diodes  or  any  other 
heavy-current     diodes     that 


were  suitable.  1  used  4  power 

transistors.  I  have  been  teach- 
ing in  Kilobaud  Ktassroom 
that  transistors  are  two  di- 
odes mounted  back  to  back^ 
so  I  decided  to  see  just  how 
four  15- Am  pare  collector- 
base  junctions  would  fare 
used  as  power  diodes.  They 
work  fine.  The  only  problem 
was  that  the  ones  I  had  avail- 
able were  salvaged  off  printed 
circuit  boards  and  had  very 
short  leads.  This  presented 
some  difficultr^  in  getting 
heavy  wire  connected  to  the 
cut-off  base  leads,  but  per- 
severance finally  paid  off. 
The  transistors  were  insulated 
from  the  heat  sink  with  tran- 
sistor-mounting kits,  and  lib- 
eral amounts  of  silicone 
grease  were  smeared  between 
panel  and  transistor  case*  The 
entire  rear  apron  is  a  heat 
sink,  ■ 
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between  the  output  of  the 
transmitter  (or  amplifier)  and 
the  antenna  or  tuner.  Ordinary 
PL-259  coax  connectors  will 
couple  correctly  with  the 
SO-239  receptacles  on  the  sen- 
sing unit. 

In  addition  to  selectable 
200-/2OO0-Watt  forward  power 
scales,  the  DenTron  W-2 
features  an  operating  fre- 
quency range  of  1.8-30  MHz  and 
meter  accuracy  of  ±5%.  The 


unit  measures  7  x  SVa  x  6  in- 
ches (the  removable  sensor  box 
is  4  X  2V2  X  2Vz  inches)  and 
weighs  5  lbs.  Attractively 
packaged  in  a  cabinet  with 
black  finish  that  matches  the 
rest  of  the  DenTron  product 
line,  the  W'2  makes  a  most 
practical  addition  to  the  shack. 
The  DenTron  W'2  wattmeter 
is  priced  at  $99.50,  OBnTron 
Radio  Co.,  Inc.,  2100  EnterprisB 
Parkway,  Twfnsturg  OH  44087. 
Morgan  W.  Godwin  W4WFL 
West  Peterborough  NH 


CSC  INTRODUCES  NEW  $89.95 

CALCULATOR-SIZE  5Q  MHz 

COUNTER 

CSC  has  introduced  their 
new  Mini-Max  counter,  a  sur- 
prisingly small,  surprisingly  in- 
expensive counter  with  50  MHz 
guaranteed  performance. 

The  Mini'Max  counter  is  in  a 
small  (3**  x  6^'  x  IV7") 
calculator- style  case.  It 
features  a  stx-digit  magnified 
LED  display  with  100  H2  resolu- 
tton.  Decimal  points  after  the 
second  and  fifth  digits  act  as 
pitot  Irghts  and  indicate  MHz 
and  kHz  points  on  the  display. 

The  counter  display  updates 
ten  times  per  second,  permit- 
ting easy  "speed-read"  mode 


frequency  tuning  without  the 
usual  one  second  delay  be- 
tween counter  readings. 

A  UHF  FET  preamplifier  pro* 
vides  very  capable  weak-signal 
performance,  permitting  the 
Mini-Max  to  be  driven  directly 
from  an  optional  accessory 
whip  antenna.  In  addition  to 
high  sensitivity,  this  FET  front 
end  means  a  high  input  rm- 
pedance  (greater  than  1 
megohm)  for  minimal  loading 
and  a  highly  linear  input. 

Using  a  standard  TV  color 
burst  crystal  for  its  timebase, 
the  Mini'Max  achieves  ±3ppin 
timebase    accuracy,    user- 

Continued  on  page  73 
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The  Full  Spectrum  of  VHF 

SCR  WWi  •  Standard  of  Comparison 
In  nspeaiers  •  Now  AvailaUo  with  AuiopatchI 


2M 

& 

220IIIIHzI 

Optionat  Cabinet 
$130  00 


180  Day  Warranty 


The  SCR1000/SCAP  Combination 


A  New 


Dimension  in  Autopatch  Repeater  Performance 


Under  chassis  vfew  of  SCBfOOD  with  Autopatch  insfathd. 


^e^Ui^^'re^ 


Nonnal  patch,  of  secure  **feversa"  patch 
3  digit  anti-talsirtg  access  -—  single  digit  dis- 
connect 

3  digit  on-off  control  of  repeater  transmitter 

4  sec.  time  Mmit  on  access 


Now  Spec  Comm  has  taken  the  hassle  out  of  putting  an 
autopatch  repeater  on  the  air!  The  SCRIOOO/SCAP  is  a 
fully  self-contained  30  watt  repeater  with  built-in 
autopatch  and  land  line  control.  You  simply  plug  in 
the  phone  line,  hook  up  the  duplexer,  and  you're  on 
the  airl  The  usual  months  of  problems  are  eliminated! 
The  SCRIOOO/SCAP  has  been  meticulously  engineered 
to  provide  the  smoothest  performing  patch  together 
with  a  positive  land  line  control  of  the  repeater  Just 
look  at  all  these  features: 


BuiU-ln  adjustable  time-out  function  —  patch 
shuts  down  In  30-90  sec  if  no  carrier  is  received 
Wide  range  AGO  on  audio  Input  and  output 
User  can  mute  phone  iine  audio  simply  by  key- 
ing his  mic  button  —  prevents  embarrassing 
language  from  being  repeated 
Patch  access  and  repeater  control  —  either 
over  the  air  or  over  the  land  iine 


The  SCR  1000/SCAP  is  a  complete  Autopatch  Repeater  —  fully  assembled,  set-up  and  checked- 
out  in  our  lab.  As  with  all  Spec  Comm  products,  all  workmanship  and  components  are  of  the  very 
highest  quality.  The  price?  A  very  reasonable  $1605.00  complete  with  FL-6  Receiver  Preselector 
and  8  Pole  i-f  Crystal  Filter  ($2100  w/WP641  Duplexer).  Get  your  order  in  AS.A.P. 


Caii  or  write  today  and  get  the  detaiisf 
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1055  W.  Germantov^/n  Pk., 


/FAf  Repeater  Equipment 

Quattty  Speaks  For  HseU! 

what  our  cusionvers  have  to  say  about  the  SCR  1000 


"Yaii  tia^e  a  product  that  more  than  mBets  the  spacifications  you  claim  ,  . 
In  the  recaf¥€f  you  have  a  wirtnar^  the  intermod  is  rwgtigibfe  .We  have 
marty  othaf  fapeaters  both  amateur aod  com merciai  in  the  area  and  as  of  yet 
no  probfem  in  ciotmg^  t  would  ffkm  to  thank  jrou  tor  ptodvcittg  t  prod^ict 
thflf  Cfo#s  whmt  i%  •xp#crsd  oi  H.  lit  this  wortd  one  tetdam  gatm  what  he  pa  ft 
Hfr;  t  tme4  our  frdup  has  bought  and  ruceirad  oar  maaajfa  nvorUt.^ 

JJm  Todd  WA5HTT 
OaUasTX 

''The  receiver  ts  excetfant:  typlcailY,  If  a  SB- watt  mobile  can  hear  the 


machine  (runnmg  100  watts  out  of  the  dupiexerf,  he  can  get  mto  tt.  That*s 
f^ettf  good,  i  must  say.  AithQugh  i'm  on  a  TS-kHi  **sptinter"  between  two 
BtG  repeaters,  we  don't  have  any  adiacent-channci  problems  with  the 
SCf^lOOO's  receiver.  .  although  the  "focal"  1W79  group  has  headaches 
from  their  repeater's  rccstver  whenever  a  mobife  operating  146  205^  {our 
ireifj.  m  their  area  keys  up.  And  their  machme  is  totaffy  **commmrciai**^ 
Ne^diess  to  say,  the  audio  quality  of  the  SCRtOQO  iS  pretty  spectacular. 
Switchtttg  from  input  to  output,  e^an  Mehssa  Manchester  can't  fell  the  dif- 
ference —  and  neither  can  L  " 

S-  KatJ  WeSWlK 


•  The  SCRIOOO  —  simpiy  tHe  finest  repeater  available  on  the  amateur  market  ,  and  often  compared  to  "commercial"  units  selling  for  3  times 
the  price!  This  is  a  30Wt  unit,  with  a  very  sensitive  St  selective  receiver  Included  is  a  built-in  AC  Supply.  CW  IDer,  full  metering  and  lighted  status 
indicator/control  push-buttons,  crystals,  local  mic,  etc  Abo  provided  are  jacks  lor  emergency  power,  remote  control,  autopatch.  etc 

•  A  full  complemenf  ol  oplions  are  available:  Touchlone^'^  control  Dup lexers.  Cable.  'PL',  HI/LO  Power.  Autopatch.  Racks,  etc  Please  Inquire 

•  The  Spec  Comm  Repeater  System  , , ,  a  sound  investment . .  .  available  only  by  direct  factoiY  order  S10S5.00  w/f  L-6  and  3  Pole  Crystal  FItr 
l$970.00  w/o  FL-6.) 


SPEC  COMIVI  REPEATER  BOARDS,  SUB-ASSEMBLIES  &  ACCESSORIES 

All  equipment  assembled  &  tested.  For  2M  &  220  MHz.         sqj  ho  board 


SCR100 
BOARD 


•  Wide  dynamic  range!   Reduces  overload, 
'iJe9«nse',  and  IM. 

•  Sens.  0.3uV^20dB  Ot. 

#S«4.  -0dB  &    ±   eS  KHz,  -90dB     r    :t30KHr, 
(-1  lOdB  w/opi  a  Pole  Flir.) 
&ie.  audio  quality i  Fast  si^ueleh!  S115.00  w/xtak 
S  Pole  FItT.  Highly  recommefwlod-  Sld,9& 

SCR  100  fi«c«iv«r  Assembly 

•  SCR100  mountad  In  shielded  housing 

•  Same  as  used  on  SCR1000 

•  Completely  aembld.  w/F.T.  caps.  SQ239  cpnn., 
AF  GAIN  POT^  elc.  S  185.00 


^m^m 


} 


SOAP  Autopalch  Board 

•  Provides  all  basic  aytopalch  functlofis 

•  S«e  reaiures  on  op>p04ite  page,  S225  €0 

RPCM  Board 

•  ||«#d  w/SCAP  board  lo  provide  "Reverse  PatcH" 
llld  lar^d-l^ne  corttroi  Of  rptr. 

•  Includes  lartd  line  "answering"  circuitry.  $79.95 

WP&41  Duplexer 

•  Superior  Band  PaasiBand  Reject  design 

•  Provides   great    rBiection   of  ''out -of-  band" 
signals 

•  EKiremeiy  easy  to  adjust 

•  -t3dB  typ.  Isolation.  S495.00  (iull^  cHd.  out 
w/SCRlOOO)- 


Fl.'6  Rcvr.  FrofilEnd  Filter/ Preamp 

•  6  section  filter  with  pmamp. 

•  Provider  treiTiendous  rejection  of  "out-o'-faiand" 
Signals  w/out  the  usual  loss! 

•  Extremely  helpful  at  sites  witH  many  neartiy 
transmitters 

•  Gain:  apx.  l2dB 

•  Selectiylty:  -20  dB  O  ±2.0  MHz:  -60  dB  O 
±6  MHz  (typ.) 

•  S85.00 


TRA^1  T1n>er  Ratet  Annunciator  SoanJ 
Puts  out  a  tone  "beep"  on  fpti.  jtmir.  apx.  1  $ec. 
aft«r  rcvd.  signal  drops  —  thus  ai lowing  lime 
(of  breakers 

Resets  rptr.  limeH[Mit  turner  whan  tone  is  emitted 
Adjustable  time  delay  and  tone  dgfation 
Used  with  CTC100  antf  ID  100(250 
$2095   (Add   SIS 00   (or   insl.    i   ck.   am   In 
SCR  1000) 


CTC100  GO Rrrimer /Control  Board 

•  Complete  COB  circuitry 

•  Carrie  'Hang'  &  TO.  Ttmefs 

•  Remote  Timtr.  control 

•  100%  Solid  Stale  CMOS  logic 

•  Many  other  features  $3500 


ID250  10  &  Audio  M|»r  Board 
Adjuslable  ID  tone,  speed,  fevel.  timing  cycle 
4  Input  AF  Mlwer  &  Local  Mic  amp 
COR  Input  &  xmlr  hold 
CMOS  logic;  PROM  memory— 250  bits/chan. 
Up  to  4  different  ID  channels! 
Many   oiner   features.    Programmed   S65.00 
(1  Chan,) 
Local  MIC;  $18.95 


SCT 110  Xmlr/EKclter  Board 
7  or  tOWts-  Qutpui 
Infinite  VSWR  proof 
True  FM  for  exc-  audio  quality 
New  Design  —  specif icaHv  tor  conimyous  rplr. 
service 

Very  low  In  "wt»l!e  noise'* 
Spurious      70  dB 
With  ,0005%  xtaL  tl35.00 
BA'IO  30  Wt-  Amp  board  4  Heat  Sink,  3  sec,  LPF 
&  rel  pwr.  sensor.  SSV95 


sen  10  Trttmmitler  Assembly 
SCT110  mounle<J  in  shielded  ftousing 
Same  as  used  on  SCR1OO0 
Completely  asmbld.  w/F.T.  caps.  S0239  conn. 
7  or  to  Wt.  unit  1199195.  Add  S62.00  for  30  Wl. 
UTiit. 


COMMUNICA  TIONS 


TTC100  TOUCHTONE™ 
CONTROL  BOARD 


TTC100  Toucfitona^"  Control  Board 
'3  digit  ON,  3  digit  OFF  control  of  a  single 
repeater  function.  Or,  2  functions  ON  (3  digits 
eacti)  with  1  digit  whicti  turns  both  OFF. 
Can  be  used  to  pull  In  a  relay,  Irlgger  logic,  etc. 
Typically  usod  tor  Rptr.  ON/OFF,  HULO  Pwr., 
RL  ON/OFF.  etc 
Stable.  antMals^ng  design. 
Sd5,00  ($110.00  inst.  &  ckd.  out  in  SCR10DOO,) 


Send  for  Data  Sheets! 

(Shfp./Handf.  —  $3.50.  PA  residents  add  6%  tax) 

^^^^^^^^^^  Norristown,  PA  19401  (215)  63M710 
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Dave  Ingram  K4TWJ 
Eastwood  Village  No.  I2QI  S. 
Rl.  n  Box  499 
Birmmgham  AL  35210 


The  End  of  Rf  Feedback 


here's  how  the  pros  do  it 


If  you've  ever  had  your 
lip  bitten  by  a  "hot" 
mike  or  had  your  finger 
burned  on  a  metal  trans- 
mitter cabinet,  yoLi  know 
how  aggravating  rf  feed- 
back can  be  to  the  amateur 
setup. 

Not  all  forms  of  rf  feed- 
back, however,  are  as 
physically  apparent  as  the 
previously  mentioned  situ- 
ations. The  addition  of  an 
external  speech  com- 
pressor, a  new  mike  with  its 
coiled  cord,  or  a  new  high- 
power  linear  amplifier,  for 
example,  can  often  cause 
undesired  oscillations  and 
abnormal  meter  readings 
in  the  station  transmitter. 
Two  meter  rigs  and  plastic- 
cased  HTs  are  also  quite 
prone  to  rf  feedback,  the 
latter  often  being  charac- 
terized by  a  low-frequency 
hum  or  ''motor-boating" 
effect  on  the  transmitted 
signal.  Rf  feedback  is  par- 
ticularly annoying,  also,  to 
SSTV  and  RTTY  operations, 
as  it  tends  to  disrupt  the 
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transmitted  information  as 
well  as  obliterate  in-station 
monitoring  during  actual 
transmissions. 

Very  little  has  been  writ- 
ten   about    in-station    rf 

problems;  thus,  most  ama- 
teurs usually  rely  on  local 
advice  for  suggested  cures. 
Unfortunately,  this  method 
has  one  serious  drawback: 
The  variety  of  opinions  ac* 
quired  usually  leaves  the 
troubled  amateur  totally 
confused.  Suppose,  how- 
ever, that  rf  feedback  prob- 
lems developed  In  a  50  kW 
broadcast  station.  Such 
conditions  could  not  be 
allowed  to  exist.  An  im- 
mediate solution  would  be 
sought!  Applying  this  same 
reasoning  to  amateur  set- 
ups, we  see  that  rf  feed- 
back is  a  dilemma  which 
can  be  cured. 

The  following  tech- 
niques reflect  ideas  ac* 
quired  through  commer- 
cial broadcast  experience 
and    knowledge    gained 
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Fig.  T.  Layout  of  grounding  strap  system. 


from  consulting  engineers, 
Their  measure  of  success  in 
eliminating  unwanted  rf 
lies  between  95  and  99  per- 
cent. Amateurs,  naturally, 
can't  afford  to  invest  hun- 
dreds of  dollars  in  exotic 
cures,  so  these  techniques 
have  been  slightly  "stream- 
lined/' 

As  a  preliminary  con- 
sideration, I  will  assume 
your  antenna  is  a  coax-fed 
type  (beam,  dipole,  ver- 
tical, etc.)  which  does  not 
radiate  from  its  feedline. 
Longwires  and  windoms, 
for  example,  do  radiate 
from  their  feedlines  and 
are  notorious  feedback  gen- 
erators. I  will  also  assume 
your  antenna's  swr  is  below 
2:1  (a  high  swr  reflects  rf 
energy  back  into  the  sta- 
tion equipment),  and  that 
the  antenna  isn't  in  close 
proximity  and  parallel  to 
outdoor  power  lines  (which 
is  also  a  safety  hazard). 

HF  Station  Problems 

Most  rf  feedback  prob- 
lems can  usually  be  linked 
to  insufficient  grounding 
techniques.  ''Floating 
grounds"  can  act  as 
miniature  antennas^  pick- 
ing up  a  small  amount  of 
the  powerful  transmitted 
signal  and  returning  it  to 
equipment  and/or  wiring  in 
the  shack.  Naturally,  the 
returned    rf    plays    havoc 


with  sensitive  low  signal 
level  stages  which  amplify 
the  feedback  and  produce 
oscillations. 

The  prime  consideration 
in  eliminating  rf  feedback 
involves  getting  all 
available  energy  to  the 
antenna  and  properly 
grounding  all  equipment  in 
the  station.  Relying  on  in- 
terconnecting  cable 
ground  shields  and  what 
are  assumed  to  be  good 
grounds  invites  problems 
and  ground  loops,  A 
known,  solid  ground  is  the 
first  corrective  step. 

Begin  your  ground  sys- 
tem (Fig  1)  with  two  or 
three  long  rods  spaced  a|> 
proximately  one  foot  apart 
and  driven  into  the  earth 
near  your  shack.  Connect  a 
heavy  wire  (No.  6  or  8)  or 
copper  strap  from  the  rods 
to  the  closest  cold  water 
pipe  at  ground  level  and 
bury  this  interconnecting 
wire.  Various  sizes  of 
grounding  strap  are  avail- 
able from  local  electronic 
supply  outlets,  or  you  can 
remove  and  use  the  braid 
from  a  length  of  RC-B/LJ 
cable.  The  cold  water  pipe 
should  be  sandpapered  to 
a  shiny  finish  before  the 
grounding  clamp  is  in- 
stalled and  the  completed 
connection  should  have  a 
resistance  of  less  than  one 
Ohm. 
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Next,  mount  a  heavy 
piece  of  grounding  strap 
along  the  back  edge  of 
your  operating  desk  and 
connect  it  to  the  outside 
ground  system  with  heavy 
wire  or  cable.  Each  piece 
of  station  equipment 
should  then  be  connected 
to  the  desk's  ground  bus  us- 
ing the  shortest  possible 
length  of  strap  with  alli- 
gator clips  on  its  ends. 
Equipment  located  remote 
to  the  operating  desk 
should  also  be  connected 
to  this  ground  bus  via  a 
similarly  prepared  cable. 
The  previous  steps  will  ac- 
complish two  basic  pur- 
poses: They  will  eliminate 
any  rf  ground  loops  and 
provide  a  very  effective 
ground  which  should  im- 
prove your  radiated  signal. 
If  an  rf  feedback  condition 
stiU  exists,  proce&d  to  the 
following  simple,  but  ef- 
fective, steps. 

Rf  energy  often  re-enters 
the  station  equipment  via 
improperly  grounded  ac 
lines  or  resonant  cable 
lengths  Bypass  the  ac 
power  cable  on  each  piece 
of  equipment  with  .01  uF 
capacitors  as  shown  in  Fig. 
2.  Next,  shorten  the 
station's  microphone  cable 
to  its  minimum  usable 
length  and  double  check 
solder  joints  in  the  mike 
plug(s)  for  good  connec- 
tions. If  you're  experienc- 
ing feedback  in  the  mike 
circuit  [identified  by 
transmitted  squeals  and 
unstable    plate    meter 


readings),  the  rf  filter 
shown  in  Fig.  3  can  also  be 
installed    inside    your 

transmitter  at  the  mike 
jack.  If  you  use  a  linear 
amplifier,  shorten  the  rf 
cable  between  your  exciter 
and  amplifier  to  its  mini* 
mum  acceptable  length 
also. 

Rf  feedback  problems 
which  survive  the  previous- 
ly described  cures  will  re- 
quire special  detection  and 
correction  techniques. 
Items  like  an  rf  "Snif-it" 
and  sensitive  neon  lamps 
may  be  helpful  in  locating 
their  $ource(s)  Once  these 
sources  are  semi-localized, 
you  might  check  with  local 
radio  and  TV  broadcast 
engineers  or  consulting 
engineers  for  specific 
elimination  techniques. 
Practically  every  broad- 
cast station  knows  a  con- 
sulting engineer  and  often 
these  engineers  are  also 
hams. 

VHF  Problems 

Although  rf  feedback 
isn't  a  commonly  experi- 
enced problem  in  FM  gear, 
it  can  happen  when  proper 
bypassing  techniques  are 
not  employed.  That's  why 
you  often  find  two  or  three 
bypass  capacitors  parallel- 
ing power  leads  and  emit- 
ter resistors  in  FM  transmit- 
ter circuits.  Typical  values 
for  these  capacitors  are  01 
uF,  ,001  uF,  and  470  pF. 
Rigs  that  skimp  on  these 
capacitors  often  experi- 
ence intermittent  feedback 
problems.  These  problems 
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Fig.  2.  Ac  bypa&s  system  for  elimination  of  rf  feedback  in 

power  lines. 


are   usually   characterized 

by  low-frequency  hum  and 
distortion  on  some,  but  not 
all,  frequencies.  The  prob- 
lems are  usually  more 
noticeable  at  high  power 
levels,  also  Plastic-cased 
HTs  are  especially  prone  to 
rf  feedback  because  the 
antenna  is  located  near  the 
semi-shielded  transmitter, 
and  because  lack  of  space 
often  prohibits  effective 
bypassing  techniques.  This 
feedback  usually  occurs  in 
highly  sensitive  audio 
modulation  stages.  Correc- 
tive measures  involve  add* 
ing  bypass  capacitors  to 
each  stage  (additional 
emitter  bypass  capacitors 
usually  do  the  trick)  and 
reducing  the  antenna  swr. 
Power  and  audio  leads 
which  are  not  bypassed 
and  that  run  near  the  HT's 
top  are  also  rf  feedback 
suspects.  Since  low- 
frequency  motor  boat  ing 
may  also  be  produced  by 
bad  batteries  (high  internal 
resistance),  this  possibility 
should  be  checked  before 
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tearing  into  an  HT.  Use  bat- 
teries rather  than  an  ac 
power  supply  for  this  test 
because  the  supply's  out- 
put filter  capacitor  can 
decouple  stray  rf  signals. 
Another  effective  means  of 
localizing  rf  feedback  with 
HTs  involves  switching  be- 
tween an  internal  and  out- 
door antenna  while  notic* 
ing  its  effect  on  the  trans- 
mitted signal. 

Summary 

Each  case  of  rf  feedback 
has  its  own  unique  set  of 
circumstances  and  correc- 
tions. Fortunately,  many  of 
these  cases  are  easily  rec- 
tified using  straightforward 
techniques.  Difficult  feed- 
back cases  may  require 
several  days  of  "tinkering" 
to  correct.  However,  if  one 
diligently  and  persistently 
follows  a  logical  process  of 
elimination  (of  potential  rf 
paths),  an  acceptable  solu- 
tion can  usually  be  secured 
in  minimum  time.  Remem- 
ber, rf  feedback  can  be  an- 
nihilated! ■ 
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Neiv  Products 


from  p&ge  69 

trlmmable.  The  digital  logic  of 
the  Mini-Max  is  all  LS  (low 
power  Schottky)  series  TTL, 
leading  to  a  low  overall  current 
consumption  of  less  than  70 
mA. 

The  suggested  resale  price 
for  CSCs  Mini'Max  is  $89,95.  A 
number  of  optional  ac- 
cessories are  also  being  made 
available,  Including  an  anten- 
na, input  cables,  a  carrying 
case.  ac.  and  automotive  bat- 


t0ry  eHminators. 
.  For  additional  Information, 
contact  Continental  Spe- 
cialties Corporation,  70  Fulton 
Terrace,  New  Haven  CT  06509; 
(203)624-3703, 

TELEX  EARPHONES 

During  my  years  as  an 
amateur  and  SWL,  I  have  used 
many  different  earphones,  new 
and  used,  commercial  and 
military  surplus,  ranging  In 
cost  from  acoupleof  dollars  to 
several  in  the  forty  to  fifty  dollar 


class.  Regardless  of  origin  or 
value  they  have— almost  with- 
out exception— shared  a  cou- 
ple of  common  qualities:  the 
ability  to  make  my  ears  feel  as 
If  someone  had  Injected  them 
with  novocalne  and  that  they 
were  about  to  drop  off,  and  a 
subsequent  roaring  headache. 

Now,  thanks  to  the  folks  at 
Telex,  I  am  wearing  phones  and 
actually  enjoying  the  ex- 
perience. It  has  been  very  in- 
teresting to  be  able  to  switch 
back  and  forth  between  three 
different  Telex  models  repre- 
sentative of  the  baste  types  In 
their  product  line  and  compare 
them  for  performance  and  com- 
fort. 


Of  the  three  types,  the  model 
HFC-91  is  the  smallest  and 
lightest,  weighing  only  1.5  oz. 
Worn  under  the  chin,  the 
phones  fit  comfortably  fn  the 
ears,  cushioned  by  soft  foam.  A 
magnetic  element  feeds  the 
sound  through  the  acoustic 
tube,  introducing  a  one  milli- 
second delay  that  enhances  In* 
teltigibility.  The  HFC-91  s  are 
low  impedance  {8-20  Ohmsjand 
have  a  frequency  response  of 
100-3,000  Hz. 

If  you  wish^  the  driver  unft 
may  be  detached  and  snapped 
onto  a  nylon  earloop  for  single 
ear  use.  During  the  past  few 

Comiftued  on  page  75 
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David  a  Boyd  K9MX 
RL  2,  Box  960 

Comnsviik  IL  62234 


The  Heavyweight 


a  keyer  base 
that  stays  put 


Like  most  hams,  1  use  an 
electronic  keyer  for  my 

CW  work.  It  happens  to  be 
a  Heathkit®  HD-IOset  up 
for  the  high  range,  so  it  is 
pretty  awkward  to  operate 
at  slow  speeds.  Since  I  am 
an  active  Official  Ob- 
server, 1  often  have  occa- 
sion to  work  newly  li- 
censed Novices  at  speeds 
well  below  the  15  wpm 
minimum  my  keyer  will 
allow.  Since  I  am  also 
basically  uncoordinated 
below    20    wpm    (at    least 


with  a  keyer),  I  like  to  have 
a  straight  key  handy  for 
working  Novices,  but  I 
dislike  the  clutter  pro- 
duced by  having  two  keys 
on  the  table  at  the  same 
time.  The  solution,  ob- 
viously, was  to  go  to  a  dual 
paddle/straight  key  ar- 
rangement, where  both 
keys  are  on  one  base.  But 
those  sexy  little  units  are 
expensive,  the  cheapest  go- 
ing for  about  $45,00.  Not 
having  a  handy  $45,00, 
home  brew  was  clearly  my 
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FOfr  T+1E   BASE 


Fig  1.  Us/ng  a  board  to  provide  the  needed  base  thickness. 


only  choice,  and  my  wife 
made  that  very  clear. 

Since  I  already  had  the 
keyer  paddles  and  a 
J-38-style  straight  key,  I  de- 
signed my  base  around 
them.  If  you  happen  not  to 
have  a  set  of  paddles,  a 
good  set  — without  a 
base  —  is  available  from 
the  Ham  Radio  Center  in 
St,  Louis  (check  73 
Magazine  ads).  Called  the 
Model  HK-2,  they  are  good 
copies  of  the  famous 
Brown  Brothers'  paddles, 
and  they  sell  for  only 
$19.95.  If  you  happen  to  be 
really  concerned  about 
style,  you  can  do  as  1  did 
and  paint  your  straight  key 
to  match  the  paddles. 

f  suggest  you  use  lead 
for  the  base  because  it  is 
relatively  cheap,  easy  to 
melt,  and  nice  and  heavy. 
You  can  buy  the  lead  from 
most  hardware  or  sporting 
goods  stores  if  you  like,  or 
you  can  take  the  cheap 
way  and  finagle  a  pile  of 


discarded  wheel-balancing 
weights  from  your  local 
garage.  Fishing  weights 
also  work,  but  they  are 
costly.  The  wheel  weights 
may  be  a  mite  dirty,  but 
melting  them  down  will 
take  care  of  that.  You  will 
need  about  five  or  six 
pounds  of  lead  to  make  the 
base,  and  you  can  melt  it 
down  on  your  kitchen 
stove.  While  a  lead-pot  is 
nice  to  use,  any  old  pan 
will  do.  BUT  DO  NOT 
PLAN  TO  USE  IT  AGAIN 
TO  COOK  FOOD  If  you 
use  wheel  weights,  you  will 
have  the  steel  or  tin  pieces 
used  to  attach  the  weight 
to  the  wheel  to  fish  out  of 
the  molten  brew,  or  you 
can  use  a  heavy  screening 
material  of  some  sort  to 
allow  only  the  molten  lead 
to  pour  through. 

The  ideal  mold,  of 
course,  is  a  metal  tray  ex- 
actly the  size  you  need,  but 
you  probably  will  not  have 
one  handy.  You  can  make  a 
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good  mold,  though,  by 
packing  mud  into  a  pie  or 
cake  pan  and  shaping  it  to 
the  proper  dimensions. 
Pour  the  lead  into  the  mold 
while  the  mud  is  still  wet, 
and  it  will  make  it  a  little 
easier  to  clean  the  dirt  off 
the  finished  product,  I  sug- 
gest, if  you  use  a  standard 
J-38-style  key,  that  you 
make  one  side  of  the  base 
thinner  than  the  other.  The 
)-38  was  designed  to  be 
used  on  a  board  where  the 
key  sits  flat  on  the  same 
level  as  the  telegrapher's 
forearm,  so  if  you  put  it  on 
a  lead  base  thick  enough  to 
elevate  the  paddles  to  the 
proper  level,  the  straight 
key  will  be  uncomfortable 
to  use.  For  that  reason,  you 
will  need  to  make  part  of 
the  base  a  bit  thinner.  You 
can  do  that  in  any  one  of 
three  ways.  The  first  is  to 
beat  down  one  side  with  a 
hammer,  but  since  lead  is  a 
lot  harder  than  you  might 
imagine,  I  do  not  recom- 
mend   that    solution.    The 


second  is  to  build  a  sma 
mud  floor  under  half  of 
your  mold.  If  you  do  that, 
you  will  have  to  pour  the 
lead  into  the  deep  side  and 
let  it  flow  onto  the  mud 
platform.  The  lead  is  very 
heavy,  and  you  will  drill  a 
hole  in  the  mud  if  you  pour 
the  lead  directly  onto  it. 
The  third  approach  is  to 
place  a  board  over  half  of 
the  mold  as  shown  in  Fig.  1 , 
The  lead  will  flow  under 
the  board,  ft  will  scorch  the 
board,  but  it  will  not  ignite 
It. 

You  should  wind  up  with 
a  base  that  weighs  about 
six  pounds  and  that  will 
not  — I  guarantee  — walk 
around  your  desk.  The 
dimensions  shown  in  Fig,  2 
will  accommodate  a  stan- 
dard J-38  key  (removed 
from  its  phenolic  base), 
and  a  Ham  Radio  Center 
set  of  paddles.  A  coat  of 
wrinkle-finish  black  paint 
and  weather  stripping  for 
feet  makes  it  an  attractive 
addition  to  your  station    I 
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Fig,  2.  Lead  base  dimensions. 


glued  a  terminal  strip  to 
the  lead  using  Super  Clue, 
but  it  would  be  easy  to 
pour  the  base  with  an  inset 
to  accommodate  a  plug  of 
a  different  sort. 

I  expected  the  lead  to  be 
a  good  insulator,  but  I 
quickly  discovered  that  it 
holds  true  only  with  very 
high-grade  (read  expensive) 
lead.  The  common  for  my 
paddle  is  through  the  lead 
to  the  common  on  the 
straight  key.  No  wire  is 
needed.  Note  also  that  the 
1/8-inch  bolts  used  to 
secure  the  paddles  and  key 


to  the  base  are  counter- 
sunk into  the  bottom  of  the 
lead  base.  If  you  are  left^ 
handed,  you  may  want  to 
reverse  the  high  and  low 
sides  to  put  the  paddles  in 
a  more  comfortable  posi- 
tion. 

Even  if  you  have  to  buy 
every  component  new,  you 
can  have  a  custom  equiva- 
lent of  the  $45.00  set  for 
less  than  $25,00,  And  if  you 
already  have  a  paddle  and 
straight  key,  you  can  add  a 
bit  of  luxury  to  your  shack 
for  just  a  few  minutes  of 
work.  ■ 
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weeks,  I  have  worn  the  HFC-91S 
regiflarfy  for  periods  of  up  to 
three  or  four  hours  at  a  time 
without  any  noticeable  discom- 
fort or  fatigue  and.  in  fact.  \ 
found  that  I  often  forgot  I  had 
them  on. 

Weighing  only  1. 6 oz.,  Telex's 
model  HTG-2  is  similar  in  ap- 
pearance to  the  under-t he-chin 
style  phones,  but  has  twin 
magnetic  receivers  which  are 
worn  over  the  head.  The  dual 
receivers  rest  on  the  temples, 
and  the  sound  is  fed  into  the 
ears  through  adjustable  tubu- 
lar sound  arms  mounted  on 
bafl-and-socket  joints.  This 
permits  the  wearer  to  turn  one 
or  both  ot  the  sound  arms  away 
from  the  ear,  enabling  him  to 
converse  without  removing  the 
phones.  Eyeglass  wearers  who 
prefer  over-the-head  phones 
will  find  the  HTC-2  particularly 
comfortable,  as  they  apply  no 
pressure  to  the  glass  frames. 
Frequency  response  is  100- 
3,000  Hz  and  impedance  is  8*20 
Ohms. 

Traditionalists  wilt  espe- 
cially like  the  model  C-1320 
phones.   Fulhsized   and   with 


large,  comfortable,  foam-filled 
vinyl  cushions  that  reduce  ex- 
ternal sounds  and  concentrate 
the  signal  at  your  ear,  they  can 
be  worn  for  considerable 
periods  without  discomfort  or 
fatigue.  In  choosing  a  pair  of 
phones,  it's  the  ears  that  count. 
And  my  ears  ten  me  that  they 
like  what  they  hear  and  feel 
when  I  am  using  the  &1320s. 
The  phones  have  a  frequency 
response  of  20*20,000  Hz  and 
are  low  impedance  (8-20  Oh msj. 
Frankly,  using  the  Tefex 
phones  has  spoiled  me,  and 
I've  enjoyed  every  moment  of  it. 
Both  the  HFC-91  andHTC'2are, 
in  myopinion,  Just  the  ticket  for 
the  amateur  or  SWL  who 
demands  phones  that  are  very 
light  and  comfortable  and 
which  can  be  worn  for  lengthy 
periods  without  becoming 
bothersome.  They  are  par- 
ticularly attractive  if  you  carry  a 
rig  when  you  travel,  since,  with 
their  small  size  and  extremely 
light  weight,  you  can  slip  them 
into  a  corner  of  your  suitcase  or 
a  coat  pocket  without  notice- 
ably adding  to  your  burden.  I 
certainly  intend  to  carry  one  or 
both  of  them  with  me  the  next 
time  I  head  for  Europe. 


For  those  willing  to  give  up  a 
few  ounces  in  weight  and  who 
like  the  feel  of  a  more  conven- 
tional pair  of  phones,  Telex's 
C*1320s  are  great.  They  do  a 
fine  job  on  phone  and  CW,  and 
knock  out  a  lot  of  background 
sounds  that  are  often  distract- 
ing, particularly  when  you're 
trying  to  pull  a  really  weak 
signal  out  of  the  noise. 

All  three  models  have  five- 
foot  cords  terminated  in  stan- 
dard .250- inch  diameter  phone 
plugs.  List  prices  are  $8,95  for 
the  HFC-91,  $22,00  for  the 
HTC*2,  and  S39.80  for  the 
C-1320.  Telex  Communica- 
tions, Inc.,  9600  Aldrich  Avenue 
South,  Minneapofis  MN  55420, 
Morgan  W.  Godwin  W4WFL 
West  Peterborough  NH 

PAINLESS  PC  FILM  PROCESS 
If  you're  like  me,  many  in- 
teresting and  useful  construc- 
tion projects  for  the  shack 
never  get  done  simply  because 
of  the  feeling  that  it's  too  much 
of  a  bother  to  prepare  the 
needed  printed  circuit  boards, 
customized  front  panels,  com- 
ponent placement  decals,  spe- 
cialized  meter  faces,  and 
similar  items. 

Well,  that's  no  longer  a 
legitimate  excuse.  Printed  Cir- 
cuit Products  Co.  has  devel- 
oped a  new  process  for  making 
all    of  the   above   mentioned 


items  and  more  directly  from  a 
magazine  page.  Called  PCP 
Type-A,  it  Is  a  "no  camera/no 
chemical"  film  product  that 
enables  the  user  to  produce  art- 
work with  the  good  optical 
quality  and  high  resolution  re- 
quired to  obtain  high  quality 
results. 

The  simple  six-step  process 
takes  about  15  minutes  to  com- 
plete  and,  judging  by  the 
results  of  our  testing  here  at  73, 
you  do  indeed  get  high  quality 
work  for  a  minimum  of  effort — 
without  needing  any  special 
tools  or  developing  ftxtures.  All 
that  IS  required  is  for  the  user  to 
cut  the  film  to  the  rough  size, 
peel  the  paper  backing  from  the 
film,  stick  the  adhesive  side  of 
the  film  to  the  printed  page  that 
you  wish  to  copy^  smooth  out 
the  air  bubbles,  and  soak  the 
film  in  water  so  that  you  can 
remove  the  paper.  The  film  is 
ready  for  use. when  it  is  dry. 
Now,  using  a  photoetching  pro- 
cess, you  can  go  ahead  and 
produce  your  PC  boards  or 
other  items  (such  as  a  special 
meter  face  or  front  panel)  to 
give  your  home  brew  projects 
that  professional  touch. 

Current  pricing  tor  PCP  Type- 
A  is  as  follows:  small  pkg.  (S 
pieces— 4"  x  e^'>— $5.49;  medr* 
um  pkg.  (4  pieces— 6*'  x  9")— 

Continued  on  page  77 
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Sleight  of  Hand 

getting  12  V  from  24-V  transformers 


Did  you  ever  wonder 
why  your  favorite 
electronic  parts  catalog 
often  lists  120/24-volt 
transformers  at  prices 
cheaper  than  1 20/1 2-volt 
transformers  with  the 
same,  or  lower,  amperage 
ratings?  Simple!  tt  all  goes 
back  to  your  high-school 
economics  law  of  supply 
and  demand.  As  you  are 
probably  aware,  most 
amateur,  stereo,  and  CB 
equipment  intended  for 
mobile  use  requires  12-14 
volts  dc.  Supply  voltages 
of  24-28  volts  dc  are  usu- 
ally used  for  military  elec- 
tronic equipment.  Why? 
Because  all  recent  civilian 
vehicles  have  12'Volt  dc 
systems.  Most  military 
vehicles  use  24-volt  dc 
systems,  it  follows  that  in 
order  to  use  your  1 2-voIt  dc 
amateur,  stereo,  or  CB  unit 
in  your  house,  you  need  to 
provide  a  12-  to  14-volt 
power  supply.  Electronic 
parts   suppliers,    realizing 


SI 
120 VIC         j  b-         24V^ 


that  this  fact  provides  a 
better  market  for  120/12- 
14-volt  ac  transformers, 
naturally  try  to  get  the 
price  for  1 2-volt  trans- 
formers as  high  as  the 
market  allows.  Wouldn't 
you  do  the  same  if  you  ran 
a  supply  house?  Their 
120/24-voIt  ac  transformers 
usually  do  not  move  very 
fast  except  to  someone 
with  surplus  military  gear 
or  someone  building  a 
regulated  power  supply 
where  higher  voltages  can 
bfe  lowered  by  regulation 
circuits.  However,  here  we 
will  be  talking  about  pro- 
viding 12  volts  ac  to  a  dc 
rectifier  and  filter  system 
where  electronic  regula- 
tion is  not  employed  (but 
could  be,  if  desired). 

Now,  do  you  remember 
from  studying  for  your  ham 
ticket  that  the  output 
voltage  on  the  secondary 
coil  of  a  transformer  is 
equal  to  the  input  voltage 
on     the     primary     coil 
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Fig.  1.  5:1  turns  ratio  with 
120  V  ac  applied. 


Fig.  2.  5:1  turns  ratio  with  60 
V  ac  applied. 


multiplied  by  the  turns 
ratio?  Or,  in  other  terms, 
N1/N2  ==  V-|/V2  where  Ni 
=  primary  turns,  N2  = 
secondary  turns,  V^  — 
primary  voltage,  and  V2  = 
secondary  voltage  Let's 
suppose  you  have  a  trans- 
former with  a  24-volt 
secondary  and  a  120-volt 
primary  (Fig.  1).  The  turns 
ratio  of  this  transformer 
would  be  5:1. 

This  means  that  there 
are  five  times  as  many 
turns  on  the  primary  as  on 
the  secondary,  and  with 
120  volts  ac  applied  to  the 
primary,  the  secondary 
voltage  is  120  X  1/5  or  24 
volts  ac.  Now,  suppose  we 
applied  60  volts  ac  to  the 
primary  of  our  transformer 
(see  Fig.  2).  The  secondary 
voltage  would  then  be  60  x 
1/5  or  12  volts  ac.  just  what 
we  need  I  But  how  do  we 
get  60  volts  ac  easily?  Do 
you  remember  that  volt- 
ages across  series-con- 
nected inductors  divide 
proportional ly  to  the  value 
of  the  inductance?  Sup- 
pose we  had  two 
transformers  of  the  same 
kind  we  have  been  discuss- 
ing   and    series-connected 
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Fig,    3.    Series-connected 

primaries^ 

the  primaries  to  120  volts 
ac  (Fig.  3).  The  primaries  of 
these  transformers  (which 
are  inductors)  have  the 
same  value  of  inductance 
and  the  1 20  volts  ac  would 
divide  equally  across  each 
transformer  primary  [60 
volts  per  primary  coil).  This 
results  in  12  volts  ac  on 
each  of  the  secondaries. 
These  can  be  parallel-  or 
series-connected  to  give 
the  desired  results. 

If  the  secondaries  are  to 
be  parallel-connected  (Fig. 

4),  an  ac  voltmeter  should 
be  placed  across  wires  A 
and  B  to  make  sure  the 
windings  are  connected  in 
phase.  A  reading  of  12  volts 
ac  will  verify  this.  A  zero  or 
near-zero  reading  means 
an  out-of-phase  connec- 
tion which  can  be  cor- 
rected by  reversal  of  a 
primary  or  secondary  con- 
nection on  either  trans- 
former.   These    measure- 
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Fig.  4.  Paraf let-connected  secondaries. 


ments  should  be  made 
quickly  since  a  high  cur- 
rent flows  during  an  out-of- 
phase  condition.  The  out- 
put of  this  arrangement 
should  be  fed  to  a  full- 
wave  bridge  rectifier 
system  as  shown  in  Fig,  4. 
Series-connected  secon- 
daries (Fig.  5)  can  be  used 
in  what  is  known  as  a  full- 
wave,  center-tapped  rec- 
tifier circuit,  since  the 
center-tap  is  actually  the 
point  where  the  two  secon- 
daries  are  connected 
together.  Here  again,  the 
windings  must  be  con- 
nected  in  phase  as  deter- 
mined by  a  24- volt  ac 
reading  across  wires  C  and 


D.  An  out-of -phase  condi- 
tion can  be  corrected  by 
reversal  of  any  one  primary 
or  secondary  connection. 
One  advantage  of  this  ar- 
rangement is  the  use  of 
two,  rather  than  four, 
diodes  (or  a  diode-bridge 
module)  necessary  with  the 
parallel  secondary  connec- 
tion. 

With  either  of  the  two 
transformer  combinations, 
the  amount  of  current  that 
can  be  drawn  will  be  at 
least  twice  the  current 
rating  of  one  single 
transformer  Since  there  is 
twice  as  much  iron,  any 
current  available  over  this 
amount  will  most  probably 
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fig.  5-  Series-connected  secondaries. 


be  determined  by  the 
primary  and  secondary 
wire  sizes  rather  than  the 
magnetic  saturation  of  the 
transformer  iron. 

Now  you  may  be 
wondering,  "Could  I  con- 
nect the  primaries  of  three 
36-volt  or  four  48-volt 
transformers  in  series  to 
get  12  volts?"  Sure,  it 
would  work  fine,  but  the 
weight,  bulk,  and  eco- 
nomic factors  would  prob- 
ably catch  up  with  you.  It 
depends  on  how  much 
room  you  have  and  how 
cheaply  you  can  obtain 
transformers.  Another 
question  might  be,  "Could 
I  connect  a  120/6-volt  ac 


transformer  across  my 
240-volt  ac  line  to  get  12 
volts  ac?"  My  answer  is:  ''It 
would  probably  work,  but 
don't  do  it!"  The  primary 
insulation  may  not  be  able 
to  take  240  volts  If  it  does 
short  out  the  '"fireworks 
factor''  would  be  greater, 
especiafty  since  both  sides 
of  the  24Chv  olt  line  are  120 
volts  abovf:  ground  I 

You  can  do  many  things 
with  transformers  if  you 
use  some  of  your  ''forgot- 
ten" radio  theory.  Don't 
ever  throw  a  "junk" 
transformer  away  just 
because  it  has  an  odd 
secondary  (or  primary) 
voltage,B 
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$6.95;  large  pkg.  (3  pieces— 9"  x 
12")"$7.95.  Write  for  informa- 
tion and  prices  on  larger  sizes 
and  quantities. 

PCP  Type-A  film  Is  available 
from  Printed  Circuit  Products 
Co,,  PO  Box  4034,  Hefena  MT 
59607. 

Morgan  W.  Godwin  W4WFL 
West  Peterboroygh  NH 

NEW  SERIES  OF  MF J  CW/SSB 
ACTIVE  FILTERS 

MFJ  Enterprises  has  in- 
troduced two  new  CW  and  SSB 
active  filters. 

The  top-^of-the-ifne  model  Is 
called  the  MFJ-721  Super 
Selector  CW/SSB  Filter.  It  has  a 
2'Watt  audio  anriplifier.  switch- 
able  noise  limiting,  and  an  tn* 
pot  selector  switch  for  two  rigs. 

The  CW  filter  is  an  eight-pole 
(4  cascaded  stages)  active  filter 
centered  at  nominally  750  Hz.  It 
has  four  selectable  band- 
widths:  180,  150,  110,  80  HZ.  In 
the  80  Hz  position,  the 
response  is  at  least  60  d6  down 
one  octave  from  the  center  fre- 
quency. It  drastically  reduces 
noise  arid  provides  up  to  15  dB 
improvement  in  signaMo-noise 


ratio. 

With  a  pair  of  stereo  head- 
phones^  simulated  stereo 
reception  provides  the  narrow 
filtered  signal  to  one  ear  and 
the  unfiHered  signal  to  the 
other.  The  ears  and  brain  reject 
interference  but  allow  off- 
frequency  calls  to  be  heard. 

The  SSB  filter  dramatically 
improves  readability  by  op- 
timizing  the  audio  bandwidth  to 
reduce  sideband  splatter, 
remove  low  and  high  pitched 
QRM,  remove  hiss,  remove 
statfc  crashes,  remove 
background  noise,  and 
eliminate  60  and  120  Hz  hum 

A  self-adjusting  automatic 
peak  clipper  is  provided  for 
SSB.  For  CW.  a  valley  clipper  is 
also  provided.  This  removes 
background  noise  smaller  in 
amplitude  than  the  signal: 

It  plugs  into  the  phone  jack 
and  drives  a  speaker  or  phones 
with  2  Watts  of  audio.  It  can 
also  be  used  as  an  auxiliary 
audio  power  amplifier.  The  size 
is  5  X  2  X  6  inches.  It  requires  9 
to  18  V  dc;  an  optional  ac 
adapter  is  available.  The  price 
is  S59.95  (include  $2.00  for  ship- 
ping  and  handling). 

The  MFJ-720  Deluxe  Super 


The  MFJ'721  Super  Selector  CW/SSB  Filter. 


CW  Filter  uses  the  same  eight- 
pole  active  filter  as  in  the  MFJ- 
721.  The  frequency  determining 
components  are  hand-selected 
to  within  one  Hz  of  the  nominal 
750  Hz  center  frequency:  this 
gives  very  steep  skirts.  The  low- 
Q  cascaded  design  minimizes 
ringing.  A  self-adjusting  peak 
noise  limiter  is  built  in. 

It  plugs  into  the  phone  jack 
and  drives  the  speaker  or 
phones  with  2  Watts  of  audio 
(using  an  LM-380  audio  power 
IC).  The  size  is  4  x  2  x  6  Inches, 
and  it  requires  9  to  18  V  dc.  An 
optional  ac  adapter  Is  avail- 
able. The  price  is  $44.95  (in- 


clude $2.00  for  shipping  and 
handling). 

The  MFJ-721  Super  Selector 
CW/SSB  Filter  and  the  MFJ-720 
Deluxe  Super  CW  Filter  are 
both  available  from  MFJ  Enter- 
prises, and  have  a  30-day 
money-back  trial  period.  If  you 
are  not  satisfied,  you  may 
return  it  within  30  days  for  a  full 
refund  (less  shipping).  MFJ 
also  provides  a  one-year  uncon- 
ditional warranty. 

To  order,  call  toll-free 
(800)-647-6660,  or  mail  the  order 
to  MFJ  Enterprises,  PO  Box 
494y  Missfssippf  State  MS 
39726. 
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CB  to  10 

part  IX:  a  pair  of  Radio  Shack  rigs 


In  1966,  I  converted  a 
tube-type  CB  rig  to  ten 
meters  and  put  it  in  my 
1950  Desoto.  It  was  fun  to 
operate,  but,  unfortunate- 
ly, there  were  not  very 
many  local  hams  to  work.  1 
took  the  rig  out  and  even- 
tually scrapped  it  and 
forgot  about  ten  meter 
AM 

My  interest  in  ten  meters 
was  rekindled  at  the 
Amateur  Radio  Associa- 
tion of  the  Tonawandas' 
September,  1976,  ''Show 
and  Tell"  meeting.  Bill 
WB2MAM  brought  a  pair 
of  CB  walkie-talkies  which 
he  had  converted  to  ten.  I 
got  thinking  about  ten 
meters  again. 

In  early  1977,  Radio 
Shack  sent  out  a  flyer 
advertising  the  five-Watt 
TRC-11  for  $29,95,  so  I 
bought  one.  While  in  the 
store.  I  spotted  the  TRC-74 


Transmit  crystal 
frequency  (kHz) 

Receive  crystal 
frequency  (KHz)  ~ 

Example; 

To  transmit  on  28.805  MHz: 
Transmit  crystal 
frequency  (kHz)  ~ 

To  receive  28.805  MHz: 


100  mW  walkie-talkie  and 
decided  to  try  my  hand  at 
converting  it  also.  It 
seemed  a  natural  to  take 
along  to  hamfests  and  to 
use  for  emergency  situa- 
tions where  inexpensive 
QRP  rigs  would  be  needed 
for  QRM-free  short-range 
communications. 

The  conversions  are 
quick  and  require  a 
minimum  of  test  equip- 
ment- You  can  get  by  with 
an  rf  probe,  a  VTVM,  and  a 
dummy  antenna,  but  a 
signal  generator  capable  of 
ten  meter  operation  is  very 
helpful.  An  swr  bridge 
could  be  used  in  place  of 
the  rf  probe  for  the  TRC-11 
alignment.  One  word  of 
caution:  The  adjustable 
coils  and  transformers  are 
sealed  in  place.  The  larger 
coils  are  painted  in  place 
and  are  easily  moved,  but 
some   of   the   smaller   ad* 

output  freqyency  (kHz) 

3 

output  frequency  (H Hz) -455  kHz 

3 


28805  kHz 


9601.667kHz 


Receive  crystal       28805  -  455  kHz      2835Q  kHz 
Irequency  (kHz)  -  3  ~         3 


=    9450.00  kHz 


fig,  1.  Crystal  information.  Note:  All  crystals  are  3rd  over- 
tone. 


justments  are  sealed  with  a 
wax-like  substance.  If  a 
coil  or  transformer  is  wax- 
sealed  above  the  slug,  very 
carefully  remove  the  wax 
sealer  before  making  any 
adjustments,  I  was  lucky  — 
only  one  coil  suffered 
damage  due  to  my  over- 
torquing  on  its  slug. 

Crystals 

Both  rigs  are  single- 
conversion  superhets  and 
use  the  same  crystals 
Crystals  are  third-overtone 
types,  and  their  fundamen- 
tal frequency  in  kHz  is 
easily  determined,  as  Fig,  1 
illustrates.  I  ordered  my 
crystals  from  IAN  Crystals 
and  have  been  pleased 
with  their  performance. 
They  cost  $3,75  each,  with 
an  additional  254  each  for 
postage  (air  mail)  and 
handling,  for  a  total  of 
$4,00  per  crystal.  JAN  had 
advised  me  that  it  might 
take  up  to  a  month  to 
deliver  them,  but  the 
crystals  arrived  two  weeks 
after  I  mailed  my  order. 

Converting  the  TRC-11 

Receiver  modification  Is 
simple.  The  oscillatQr 
starts  up  easily  and  has  no 
adjustment-  Refer  to  Fig.  2 
for  the  following  adjust- 
ment locations.  Inject  a  ten 
meter  AM  signal  through 
the  antenna  connector  and 


adjust  Tl  and  T2  (the  input 
and  output  transformers, 
respectively,  for  the  rf 
amplifier  stage)  for  max- 
imum output  voltage 
across  the  speaker  voice 
cot!.  This  completes 
receiver  alignment  My  455 
kHz  stages  were  tweaked, 
and  the  receiver  gain  came 
up  a  bit.  Check  yours 
before  proceeding  to 
transmitter  alignment.  By 
the  way,  the  TRC-11  has  a 
ceramic  filter  in  the  emit- 
ter lead  of  the  first  i-f  tran- 
sistor. 

Transmitter  alignment  is 
a  bit  more  complicated. 
Connect  the  rig  to  a 
dummy  antenna,  and  put 
the  rf  probe  across  the 
antenna  connector.  Out* 
put  may  be  monitored  by 
inserting  an  swr  bridge  be- 
tween  the  dummy  antenna 
and  the  transceiver  De- 
press the  microphone  but* 
ton  and  adjust  T9,  the 
oscillator  output  coil,  until 
the  oscillator  starts,  as  in- 
dicated by  a  very  weak  out- 
put. Adjust  TIO  for  in- 
creased output.  Similarly, 
adjust  L5  and  L6  for  max- 
imum output.  Go  over 
these  adjustments  several 
times,  until  maximum  out- 
put is  obtained.  T9  may 
need  to  be  adjusted  if  dc 
input  voltage  varies  and 
the  rig  has  no  output.  Using 
Heathkit's    rf    probe    and 
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F/g.  2.  TRC-II  adjustments  layout 


VTVM,  I  measured  one- 
tenth  of  a  volt  less  rf  out- 
put at  28.6  MHz  than  I 
origmally  had  at  CB  chan- 
nel 9,  27.065  MHz. 

TRC-74  Watkie-Talkie  Con- 
version 

Refer  to  Fig.  3  for  adjust- 
ment locations.  The  re- 
cerver  converter  stage  may 
not  oscillate  right  away,  so 
adjust  the  slug  of  T2  out- 
ward until  it  does.  This  can 
be  determined  by  listening 
for  noise  through  the 
speaker.  It  should  pick  up 
when  the  oscillator  starts. 
An  alternate  method  is  to 
inject  a  ten  meter  AM 
signal  and  adjust  T2  until 
the  signal  is  heard.  After 
oscillations  begin,  adjust 
T1,  the  input  rf  trans- 
former, for  maximum  sig- 
nal strength.  This  may  be 
measured  across  the 
speaker  voice  coil.  At  this 
time,  readjust  T2  for  best 
signal.  Cycfe  the  rig  on  and 
off  several  times  to  be  sure 
the  oscillator  will  start 
right  off.  T2  may  be 
tweaked  as  necessary.  The 
455  kHz  transformers  may 
be  tweaked  at  this  time,  if 
you'd  like. 

The  transmitter  is  equal- 
ly simple  to  get  operating 
on   ten.    First,   extend    the 


whip  antenna  full  length. 
Connect  the  rf  probe  to 
TP1,  directly  adjacent  to 
the  TR  switch.  TP1  is  con- 
nected to  the  base  of  the 
antenna  loading  coil,  LI. 
The  signal  at  TPl  may  be 
too  weak  to  measure  with 
an  rf  probe.  A  ten  meter 
receiver  may  be  sub- 
stituted. Depress  the  T/R 
switch  and  adjust  T3  for 
output.  After  the  oscillator 
is  running,  adjust  L3  and  L2 
for  maximum  output* 
Place  the  rf  probe  on  the 
antenna,  or  continue 
monitoring  with  the 
receiver  gain  reduced  to 
prevent  overloading,  and 
adjust  LI  for  maximum 
output.  Co  through  the  ad- 
justments several  times.  T3 
may  have  to  be  offset 
slightly  to  assure  oscillator 
turn-on  every  time  the 
transmit  button  is  pushed 

Antennas  For  the  TRC-11 

In  my  pickup  truck,  I  use 
a  Hustler  mobile  antenna 
with  an  RM-10  mobile 
resonator.  It  gives  very  fine 
results.  The  truck  has  quite 
a  lot  of  ignition  noise,  and 
the  engine  must  be  shut  off 
for  best  operation.  Also, 
this  makes  driving  a  stick- 
shift  vehicle  safer 

At  home,  I  use  a  Radio 
Shack  21-901  quarter-wave 
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Fig.  3,  TRC-74  adjustments  tayout 


ground-plane  antenna 
mounted  three  feet  above 
ground.  It  cost  $16.00 
($14.95  plus  $r05  tax),  I've 
pruned  five  inches  off  the 
vertical  element  and  the 
radials,  and  the  swr,  at  28.6 
MHz,  is  about  2  to  1,  Tm 
not  trimming  it  further 
until  western  New  York's 
hams  decide  on  final 
frequencies.  At  present,  I 
operate  on  28.6  and  28.805 
MHz  with  WB2MAM, 
WB2NFZ,  and  a  few  other 
fellows* 

Results 

Here  in  the  Falls,  I've 
about  a  ten-block  range 
between  the  100  mW  hand 
held  unit  and  the  mobile  S 
Walter,  The  receiver  noise 
problem  in  the  mobile 
limits  the  range.  If  the 
truck  were  suppressed,  I 
feel  the  range  would  nearly 
double. 

Between    hand-helds    in 
Buffalo,    Bill    WB2MAM 


and    I    worked    about    six 
blocks. 

Before  I  installed  the 
ground  plane,  I  used  a 
hastily-built  sloping  dipole 
only  4  feet  off  the  ground 
and  received  a  5  x  7  signal 
report  from  New  Jersey. 
Reports  should  become 
better  when  the  ground 
plane  antenna  is  up  around 
twenty-five  feet 

Comments 

Ten  meter  QRP  AM 
operation  is  fun  and  fairly 
inexpensive.  Ten  meters  of- 
fers an  alternative  to  two 
meters  and  could  very 
nicely  augment  it  for 
emergency  situations. 
Range  between  five-Watt 
rigs  is  good,  and  the  band  is 
usually  interference-free. 

Radio  Shack  puts  out 
very  good  service  manuals 
for  these  rigs.  Their  stock 
numbers  are  21-139/141  for 
the  TRC  11  and  21-174  for 
the  TRC-74.  ■ 
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Fig,   /.   Generalized  iemperawre'Versus-frequency  character- 
istics for  A  T<ut  crystals  in  the  4  to  12  MHz  range. 
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Te  m  p era tu re-compen- 
sated crystal  oscillators 
(TCXO)  are  not  completely  a 
black  art*  A  typical  AT-cut 
crystal  will  have  a  measured 
Eemperature-versus-frequency 
curve  as  shown  in  Fig,  1- 
Inspection  of  the  curve  shows 
thai,  if  you  rotate  it  around 
the  zero-resonant  frequency 
point  al  about  25*^  C,  the 
change  of  frequency  can  be 
flattened  out  over  a  consid- 
erable range.  This  is  precisely 
what  manufacturers  do  when 
producing  TCXOs.  Temper- 
ature-compensating capac- 
itors connected  in  series  with 


the  crystal  with  a  high 
enough  negative  temperature 
coefficient  are  usually  found 
in  a  circuit  such  as  is  shown 
in  Fig.  2.  Here,  two  different 
negative-coefficient  capac- 
itors are  blended  to  produce 
the  desired  change  in  capac- 
itance  to  counteract  or 
compensate  for  the  decrease 
in  frequency  of  the  "normar* 
AT-cut  characteristics.  The 
exact  circuit  will,  of  course, 
depend  on  the  particular 
crystal  in  minute  detail ^  but 
almost  any  surplus-type  HC-6 
holder  crystal  in  the  4  MHz 
to  12  MHz  range  may  be 
compensated  in  a  circuit  of 
this  general  type. 

Experimental  checking  on 
the  relative  flatness  over  the 
room  temperature  range  can 

often  be  verified  by  cooling 
the  whole  circuit  down  with  a 
blast  from  a  circuit  cooler  can 
and  then  watching  the  fre- 
quency change  with  a 
counter.  It  is,  of  course, 
important  to  have  a  good 
reference  timebase,  better 
than  the  oscillator  under  lest 
for  this  evaluation.  By  adding 
more  or  less  of  a  particular 
compensating-coefficient 
trimmer  capacitance,  the 
crystal  can  be  made  to  remain 
flat  within  a  few  cycles  at  the 
5  MHz  region  or  within  1  x 
10"5  over  a  room  tcm per  l1  lure 
variation  of  20^  to  30"^  C.  A 
very  small  NPO  trimmer  is 
then  used  for  adjusting  the 
final  frequency  to  the  desired 
value,  after  determining  the 
effect  of  adding  or  sub- 
tracting relative  ratios 
between  the  two  compen- 
sating capacitors. 

It  is  much  easier  to 
experimentally  check  a 
particular  crystal  in  this  type 
of  circuit  than  it  is  to  deter* 
mine  the  crystal  character- 
istics, particularly  for  surplus 
junk  box  units.  Fixed  ceramic 
negattve-temperature*co- 
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Fig.  2.  TemperQture<ompensated  crystal  oscillator. 


Parts  List 

For  a  5  MHz  AT-cut  crystal: 

CI        3-8  pF  Mouser*  24AA010  NPO  {fine  ffequency  tnmmerl 

C2       4-24  pF  Mouser  24AA0t2  N-500  (temperature  compensating) 

C3       8-48  pF  Mous«r  24AA014  N-ISOO  (temperature  compen sat ingl 

C4       1 20  pF  silver  mica  type  5%  adjusted  for  each  crystal 

TR       NPN  silicon  HF-type  transistor 

*  Mouse  r  Electronics,  11511  Woodside  Avenue.  Lakeside  CA  92040. 
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efficient  capacitors  may  often 
be  used  after  once  deter- 
mining approximately  the 
range  with  a  variable  trimmer 
type.  The  oscillator  is  first 
adjusted  for  the  center  fre- 
quency by  changing  the 
emitter  feedback  bypass 
capacitor,  C4,  for  easy 
starting.  If  a  particular  sur- 
plus crystal  cannot  be  brought 
within  ±  50  Hz  (at  a  5  MHz 
level),  chances  are  that  It  is 
not  really  ground  for  a  zero- 
resonant  point  at  the  marked 
frequency.  It  is  not  possible 


to  simultaneously  com- 
pensate and  pull  the  crystal 
to  exact  center  frequency  if  it 
is  not  already  ground  close  to 
that  point  during  manu- 
facture with  a  comparable 
load  capacitance, 

A  few  4  MHz  crystals  used 
in  microcomputer  clocks  can 
be  altered  to  produce  exactly 
4,000000  MHz  for  accurate 
time -interval  measurement^ 
but  often  they  are  too  far  off 
the  desired  center  frequency. 
In  most  computer  systems, 
the  exact  center  frequency  is 


not  particularly  important. 
However^  for  those  who  wish 
to  use  their  microprocessor  as 
a  frequency  counter  or  as  a 
time-interval  reference  at  the 
microsecond  level,  as  In 
loran-C,  a  stable  and  accurate 
clock  is  required. 

One  MHz  crystals  will 
work  in  the  circuit  of  Fig.  2 
by  changing  the  C4  feedback 
bypass  to  something  like 
1000  pF  instead  of  120  pF. 
However,  these  crystals  wilt 
usually  not  be  temperature 
compensated    because    lower 


frequency  crystals  are  usually 
DT  cut  with  different  char- 
acteristics. 

Crystals  in  the  range  of  4 
MHz  to  12  MHz  have  the  best 
characteristics  for  this  type  of 
TCXO  use.  If  a  tower  fre- 
quency is  required^  a  divider 
is  suggested,  such  as  a  4  MHz 
crystal  with  a  divide-by-4 
(7473  or  4027),  to  produce  a 
1  MHz  output  frequency.  The 
4  MHz  oscillator  can  be 
compensated,  but  theoutput 
is  now  the  desired  lower  1 
MHz  clock  frequency.  ■ 
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MIDLAND  13-509 

COBRA  200 

CLEGG  76 
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(213)993-5159  jg 


There's  a  new,  eighth  OSCAR  satellite  in  orbit,  and  the  AMSAT  team  helped  put  it  there! 

Your  help  is  needed  for  future  satellites,  |oin  AMSAT  and  support  the  new,  ad- 
vanced Phase  III  series  of  OSCARs,  engineered  to  provide  communications  over 
transcontinental  distances  for  hours  at  a  time. 

Send  $10  membership  dues  to  AMSAT.  P,0-  Box  27,  Washington,  D.C. 
20044.  Life  membership  is  available  for  a  tax-deductible  donation  of  $100 
or  more,  payable  in  quarterly  installments  if  you  wish. 

Phase  III  satellite  solar  cells  may  be  sponsored  for  $10  each,  and 
we'll  send  you  a  certlficat 


e  specifying  the  cells  you  are  sponsoring,  y^^    -^ 

For  a  tax-deductible  contribution  of  $1 ,000  or  more,  well         X*<r  ^J^  ^ 
even  inscribe  your  name  on  a  plaque  to  be  placed  in  orbit 
aboard  the  Phase  III  spacecraft  for  posterity,  and  we'll  sen 
you  a  replica  honoring  your  contribution. 


5^  Dues  and  contributions  may  be  charged  to  VISA  or 
_^Master  Charge.  Phone  us  at  (202)  488-8649. 
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On  Your  Mark! 

RTTY  tips  for  the  TS-820 


With  the  skyrocketing 
popularity  of  trans- 
ceivers, there  has  been  a 
noticeable  trend  in  recent 
years  toward  RTTY  con- 
tacts in  which  the  prin- 
cipals may  be  1  kHz  or 
more  apart  in  frequency. 
Not  only  does  this  waste 
our  spectrum,  but  if  you're 
transmitting  on  one  fre- 
quency and  receiving  on 
another,  your  percentage 
df  replies  to  calls  is 
decreased. 

Your  shift  can  be  slightly 
off,  but,  if  your  "mark"  fre- 
quency coincides  with  the 
"mark"  frequency  of  the 
station  you  are  calling, 
there  is  a  good  chance  that 
he  can  print  you.  Move 
your  ''mark''  a  few  cycles 
from  the  frequency  on 
which  he  is  listening  and  a 
signal  which  is  much 
weaker  than  yours,  but  on 
frequency,  will  come 
nicely  through  his  filters. 
Three  guesses  which  caller 
will  b€  answered! 

1  recently  acquired  a 
new  Kenwood  TS-8205,  By 
transceiver  standards,  it  is 
well  equipped  for  RTTY 
operation.  I  noticed, 
however,  that,  when  1 
called  another  station,  I 
very  seldom  got  an  answer. 
When  I  called  CQ,  I  fre- 
quently got  answers,  but 
usually  I  had  to  turn  on  the 


RIT  (receiver  incremental 
tuning)  and  go  looking  for 
them.  A  quick  check 
revealed  that  my  transmit 
and  receive  frequencies 
were  separated  by  over  1 50 
Hz.  That  represents  quite 
an  error  when  we  are 
talking  about  a  total  shift 
of  170  Hz! 

Empirical  experimen- 
tation  has  shown  that  you 
can  easily  get  your  new 
TS-820S  to  transmit  and 
receive  RTTY  on  the  same 
frequency  without  re- 
adjusting either  the  820  or 
the  converter.  If  you  own 
the  external  VFO-820,  you 
can  actually  ''zero  beat/' 
after  a  fashion,  and 
achieve  very  precise  fre- 
quency control. 

These  instructions  pre- 
suppose that  you  are 
transmitting  and  receiving 
170  Hz  shift  Not  being 
equipped  to  transmit  850 
Hz  shift,  we  have  not  at* 
tempted  to  extrapolate  our 
findings  to  that  shift.  We 
also  assume  that  you  are 
using  the  FSK  system  built 
into  the  820. 

Presetting  your  RtT 
before  operating  RTTY  is 
the  key  if  you  operate 
without  the  VFO-820.  Turn 
on  the  crystal  calibrator 
and  tune  it  in  with  the  main 
tuning  knob  as  though  it 
were  a  ''mark"  signal  Now 


turn  on  the  RIT  and  offset 
it  in  the  +  direction  until 
the  calibrator  signal  peaks 
on  your  "space"  filter.  Do 
not  move  the  main  tuning 
knob  once  you  have 
peaked  up  ^'mark/'  On  our 
two  test  units,  the  white 
line  on  the  RIT  control  was 
just  to  the  right  of  the  red 
line  on  the  i-f  shift  control 
when  the  t-f  shift  was 
centered  and  the  pre- 
ceding adjustment  correct- 
ly made. 

Leave  the  RIT  as  it  is  now 
set  and  normally  tune  in  a 
RTTY  station  with  the  main 
tuning  knob.  When  you 
call,  you  should  now  be 
transmitting  very  close  to 
the  frequency  on  which 
you  are  receiving  During 
the  contact,  follow  any 
drift  with  the  RIT.  Be  sure 
to  reset  the  RIT  prior  to 
beginning  another  contact. 

The  accuracy  of  this 
method  is  almost  com- 
pletely dependent  upon 
the  bandwidth  of  the  filters 
in  your  converter.  You  can 
obtain  a  much  more 
precise  adjustment  if  the 
filters  are  quite  narrow  and 
the  converter  incorporates 
a  tuning  meter  to  supple- 
ment the  scope.  Even  with 
wide  filters,  however,  this 
process  is  accurate  enough 
to  materially  increase  the 
percentage   of   returns   to 


your  caus. 

Do  you  have  the 
VFO-820?  If  so,  you're  real- 
ly in  good  shapef  Ex- 
tremely accurate  zero 
beating  is  now  possible. 
You  must  transmit  on  one 
vfo  and  receive  on  the 
other.  1  opt  to  transmit  on 
the  VFO'820  because  it  is 
removed  from  any  ambient 
temperature  change  within 
the  T5-820S  case.  Tune  in  a 
RTTY  signal  normally  with 
one  of  your  vfos.  Turn  the 
function  switch  to  RMT 
CALIBRATE  and  zero  beat 
your  other  vfo  to  the  first. 
On  our  test  units,  we 
learned  to  approach  from 
the  low  side  and  stop  fust 
short  of  complete  zero 
beat  (a  low,  almost 
subliminal  growl  seems  to 
be  the  ideal  point).  With 
the  full  load  of  the 
transmitter  on  the  power 
supply,  your  transmit  and 
receive  frequencies  will  be 
nearly  identical  if  you  stop 
just  short  of  zero  beat. 

If  possible,  practice  both 
of  these  procedures  with  a 
local  who  is  not  running 
transceive.  He  can  tell  you 
how  close  you  are  coming 
to  "matching  his  mark/' 
YouMI  have  no  trouble 
learning  to  get  your 
TS-820S  within  just  a  few 
cycles  of  any  transmitting 
station's  frequency  ■ 
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become  a  calibration  freak 


The  international  time 
and  frequency  com- 
munity, as  it  is  called,  is  a 
very  small  one  generally 
unknown  to  the  public,  yet 
very  important  to  many  of 
the  basic  activities  of  daily 
life.  Radio  and  TV  stations, 
ship  and  aircraft  naviga- 
tors, military  and  govern- 
ment installations,  elec- 
tronics laboratories,  and 
even  musical  instrument 
makers  ail  depend  on  very 
precise  time  and/or  fre- 
quency  information* 

In  the  U,S.,  the  National 
Bureau  of  Standards  (NBS) 
has  provided  our  primary 
standards  of  both  time  and 
frequency  for  more  than  50 
years— ever  since  WWV 
began  its  service  in  1923, 
first  from  Washington  and 
later  from  Creenbelt, 
Maryland,  In  1966.  the  site 
was  moved  to  Ft.  Collins, 
Colorado,  about  60  miles 
north  of  Denver,  in  order  to 
replace  aging  equipment, 
provide  better  signal 
coverage  nationwide,  and 
be  near  the  NBS  frequency 
standard  at  Boulder 

Of  course,  WWV  and 
WWVH  are  not  receivable 
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in  aji  areas  of  tfie  world. 
Many  other  similar  sta- 
tions, such  as  JJY  (Tokyo), 
VNG  {Lynd hurst,  Austral- 
ia), MSF  (Rugby,  England), 
and  ZUO  {South  Africa) 
provide  similar  services  for 
their  own  users.  The  Na- 
tional Research  Council  of 
Canada  operates  CHU  in 
Ottawa  for  Canadian  users 
of  time  and  frequency  in- 
formation. 

Besides  the  time  services 
of  the  two  N  BS  H  F  stations, 
WWV  and  WWVH  (Hawaii), 
standard  frequencies  are 
also  broadcast  and  are 
available  to  amateurs,  who 
probably  account  for  more 
than  35%  of  the  listeners 
and  who  are  more  in- 
terested in  the  standard 
reference  marker  frequen- 
cies. With  a  general-cover- 
age receiver  which  can 
tune  the  frequencies  (2.5, 5, 
10,15,  and  20  MHz),  a  reli- 
able marker  frequency  is 
always  available  for  cali- 
bration and  measurement. 

At  lower  frequencies, 
such  as  in  the  VLF  range, 
it's  possible  to  record  the 
phase  differences  between 


two  frequencies;  two  im- 
portant broadcasts  used 
are  the  NBS  station 
WWVB,  also  in  Ft  Collins, 
and  the  loran-C  radio 
navigation  signals.  Phase 
recording  is  possible  be- 
cause the  signal  path  at 
VLF  is  very  stable,  unlike 
that  at  HF.  At  higher  fre- 
quencies, there  are  definite 
calibration  problems  in- 
herent  in  the  propagation 
medium  itself.  The  at- 
mospheric variations  of  HF 
signals  and  the  short  wave- 
lengths involved  prohibit 
reliable  phase  comparison. 
Actually,  WWVB,  which 
broadcasts  with  13  kW  on 
60  kHz  in  the  VLF  range,  is 
effectively  more  accurate 
than  WWV.  While  frequen- 
cy tolerance  on  both  is  nor- 
mally kept  within  a  few 
parts  in  1,000  billion,  the 
fact  that  propagation 
anomalies  at  VLF  are  very 
minor  compared  with 
those  at  HF  allows  well- 
equipped  users  to  maintain 
calibrations  on  the  order  of 
1  part  in  100  billion.  In  fact, 
even  WWVH  uses  WWVB 
as  a  cr OSS-check  on  its  own 
cesium    standards    and 


broadcast  signals! 

Direct  frequency  com- 
parison with  WWV  can  be 
accomplished,  practically 
speaking,  to  about  1  part  in 
one  million.  Four  methods 
of  calibrating  rf  and  audio 
sources  using  WWV  are: 

(1)  The  relatively  simple 
beat-frequency  method; 

(2)  The  oscilloscope  Lissa- 
jous  pattern  method; 

(3)  The  oscilloscope  drift 
pattern  method; 

(4)  The  sophisticated  fre- 
quency calibrations  by 
time  comparisons  techni- 
que. 

Let's  take  a  look  at  each 
method  in  turn,  as  well  as 
some  special  techniques. 

The  Beat-Frequency 
Method 

Beat-frequency  com- 
parison with  WWV  is  a  sim- 
ple technique  used  by 
SWLs  and  hams  to  cali- 
brate equipment,  such  as 
receivers,  transmitters,  and 
frequency  counters.  Typi- 
cally, a  TOO  kHz  or  1000 
kHz  calibration  signal  rich 
in  harmonics  is  coupled  to 
the  receiver  afong  with  the 


signaf  from  the  antenna, 
mixing  a  known  accurate 
frequency  (such  as  that  of 
WWV)  with  the  output  of 
the  calibrator.  The  dif- 
ference frequency  of  the 
two  rf  signals  results  in  an 
audio  output  signal  known 
as  the  beat  frequency.  This 
audio  frequency  decreases 
to  zero  when  the  two  fre- 
quencies are  equal  and  is 
know  as  zero  beat. 

To  calibrate  a  frequency 
standard  or  crystal  calibra- 
tor with  an  output  frequen- 
cy lower  than  that  of  WWV 
(normal ly  the  case),  a  har- 
monic equal  to  the  WWV 
signal  is  needed.  As  an  ex- 
ample, if  a  100  kHz  signal 
from  a  calibrator  is  to  be 
zeroed  against  the  WWV 
TO  MHz  frequency,  it  must 
also  contain  a  harmonic 
100  times  itself.  Any 
calibrator  or  signal  genera- 
tor used  should  have  a 
square-wave  output  that  is 
rich  in  harmonic  content 

In  practice,  If  the  beat 
note  is  above  about  50  Hz, 
a  speaker,  headphones,  or 
frequency  counter  can  be 
used  to  detect  zero  beat, 
while  below  that  frequen- 
cy, a  dc  oscilloscope  can 
be  hooked  up  to  the 
receiver's  detector  output 
to  detect  zero  beat.  An 
S-meter  can  also  be  used, 
with  the  beats  counted 
visually  as  the  meter 
swings  through  zero  beat; 
this  is  probably  easier  to 
follow  very  close  to  zero 
beat. 

To  determine  whether 
the  calibrator  is  high  or  low 
in  frequency,  its  frequency 
must  be  changed  to  note 
which  way  the  beat  fre- 
quency decreases.  If  in- 
creasing  the  oscillator  fre- 
quency decreases  the  beat 
note,  the  oscillator  fre- 
quency is  lower  than  the 
WWV  frequency.  The  con- 
verse is  also  true. 

A  similar  procedure  can 
be  used  to  set  the  crystal 
timebase  in  a  frequency 
counter  by  coupling  a  bit 
of  its  output  to  the  station 
receiver    and    zeroing    it 
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Fig.  T,   Frequency  calibration  using  color  television  signals  from  NBS  Speciaf  Publica- 
tion 432, 


against  WWV  in  like 
fashion. This  method  is 
most  popular  among  casu- 
al users,  such  as  most  hams 
and  SWLs  —  we  use  it  every 
time  we  zero  in  a  crystal 
calibrator,  though  we  may 
not  give  the  process  much 
conscious  thought  or  per- 
form the  procedure  as 
carefully  as  we  should. 
However,  surprisingly 
good  results  can  be  had  if 
the  zero  beating  is  done 
carefully  and,  most  impor- 
tantly, if  the  frequency-de- 
termining crystal  circuit  is 
temperature-controlled;  a 
crystal  calibrator  or  time- 
base  tends  to  change  fre- 
quency with  heat*  Temper- 
ature stability  is  especiaify 
important  in  frequency 
counters,  where  long-term 
accuracy  and  stability  are 
necessary  if  measurements 
are  going  to  be  meaningful. 

There  are  dozens  of 
variations  on  this  method 
used  by  hams  interested  in 
really  precise  frequency 
measurement,  which  is 
closely  related  to  the 
business  of  frequency  cali- 
bration. Many  of  these 
techniques  involve  the  use 
of  a  surplus  BC-221  fre- 
quency meter  in  conjunc- 
tion with  a  100  kHz 
oscillator  that  has  been 
digitally  divided  down  to 
provide   1    kHz    reference 


audio  and  rf  outputs,  a  fre- 
quency counter,  and  some- 
times an  oscilloscope.  One 
very  simple  measurement 
technique  to  obtain  very 
respectable  accuracy  in- 
volves using  an  old  but 
stable  tube-type  vfo,  zero 
beating  it  against  the  signal 
to  be  measured  and  simul- 
taneously feeding  the  vfo 
output  to  the  frequency 
counter  for  measurement. 
[Check  the  discussion  of 
results  of  the  periodic 
ARRL  frequency  measur- 
ing tests  run  in  QST  for  a 
description  of  the  various 
lash-ups  used  to  provide 
accuracies  of  0.4  parts  per 
million  or  better  — the  big- 
gest challenge  is  in  ac- 
curately detecting  zero 
beat) 

Following  is  a  discussion 
of  some  of  the  more 
sophisticated  "lab"  tech- 
niques. Some  hams  do  in 
fact  use  them,  particularly 
for  audio  measurements, 
but,  for  the  purposes  of  this 
article,  I  will  just  touch  on 
them  lightly.  For  informa- 
tion on  how  to  use  these 
techniques,  consult  one  of 
the  references  mentioned 
at  the  conclusion  of  the  ar- 
ticle, the  Radio  Amateur's 
Handbook,  or  a  good  elec- 
tronics engineering  text. 
Most  of  the  techniques, 
however  esoteric,  are  prac- 


tical for  use  with  a  good 
oscilloscope  and  some 
patience. 


The  Oscilloscope  Lissajous 
Pattern  Method 

WWV  signals  can  be 
used  to  calibrate  audio 
oscillators  by  producing 
phase  patterns  on  oscillo- 
scopes. The  WWV  audio 
signal  is  applied  to  the  ver- 
tical input  of  the  scope, 
while  the  oscillator  to  be 
calibrated  is  connected  to 
the  horizontal  input.  The 
resultant  pattern  tells  the 
user  (1)  the  frequency  ratio 
between  the  oscillator  set- 
ting and  the  WWV  tone 
and  (2)  the  movement  in 
phase  of  the  oscillator 
relative  to  WWV. 

You  can  check  the  ac- 
curacy of  the  dial  setting  of 
the  audio  oscillator  by  first 
picking  a  dial  setting  giving 
a  frequency  ratio  to  a 
WWV  audio  tone  that  is  an 
integer  and  then  turning 
the  dial  slowly  until  the 
pattern  becomes  station- 
ary. By  reading  the  dial  set- 
ting, a  calibration  can  be 
made  and  the  dial  then 
reset  to  another  frequency 
that  is  an  integer  ratio.  This 
procedure  also  can  be  ap- 
plied to  fixed  frequency 
sources  if  they  are  in  cor- 
rect   ratio    to    the    audio 
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Fig,  2.  Field  intensity  contour  map  of  WWVB  at13  kW  erp  (from  NBS  Special  Publica- 
tion 4321 


tones  on  WWV.  At  this 
point,  the  calculations  get 
a  bit  sticky,  so  let's  skip 
them  and  simply  mention 
that,  by  using  this  tech- 
nique, you  can  calibrate 
over  a  10:1  range  in  fre- 
quency up  and  down  from 
the  500  and  600  Hz  audio 
tones  broadcast  by  WWV 
(from  50  Hz  to  6  kHz). 

Frequency  error  or  ''off- 
set" can  also  be  computed 
using  this  method.  When 
viewed  on  the  oscillo- 
scope, if  the  frequencies 
are  exactly  equal,  the  pat- 
tern v^ill  remain  stationary. 
But  if  one  frequency  dif- 
fers or  is  offset  from  the 
other,  the  pattern  will 
"rotate."  Since  one  com- 
plete rotation  ol  the  pat- 
tern is  equal  to  one  cycle, 
the  number  of  cycles  per 
unit  of  time  is  the  offset 
frequency.  Using  this  infor- 
mation and  a  little  math, 
you  can  compute  the  fre- 
quency error  of  the  audio 
generator.  Nice,  huh? 

Actually,  it  takes  much 
too  long  to  measure  signals 
with  very  small  offset  er- 
rors. For  the  more  precise 
work  needed  for  special- 
ized purposes,  a  more  ac- 
curate and  faster  proce- 
dure which  measures  phase 


shifts  on  an  oscilloscope  is 
frequently  used.  Let's  take  a 
look  at  this  technique,  with 
an  eye  toward  the  theory 
rather  than  the  details. 

Oscilloscope  Drift  Pattern 
Method 

This  is  a  very  good 
method  of  comparing  two 
frequencies,  using  an  oscil- 
loscope with  external  trig- 
gering which  is  able  to 
detect  much  smaller  audio 
frequency  offsets  than  the 
Lissajous  method  just 
discussed. 

To  use  this  technique,  an 
oscilloscope  having  a  cali- 
brated sweep  timebase  is 
used,  being  externally  trig- 
gered by  the  audio  source 
to  be  measured.  The 
receiver,  tuned  to  WWV,  is 
connected  to  the  scope's 
vertical  input 

With  the  sweep  set  at  1 
ms/division,  the  trigger 
level  is  set  so  that  a  'zero 
crossover"  of  the  cor- 
responding 500  or  600  Hz 
WWV  audio  signal  is  about 
midscale  on  the  scope. 
Then,  by  visually  observing 
and  measuring  the  phase 
shift  during  any  given  time 
interval,  the  frequency  off- 
set is  determined  from  the 
formula:    offset    equals 


phase  shift  divided  by  time 

interval. 

It  turns  out  that  if  the 
zero  crossover  moves  to 
the  right  on  the  scope,  the 
audio  frequency  is  higher 
than  the  WWV  audio  tone, 
and,  if  to  the  left,  the  signal 
is  lower  in  frequency. 

Obviously,  this  method 
is  a  good  one  for  calibrat- 
ing audio  oscillators  and 
signal  generators, 

Frequency  Comparisons  by 
Time  Comparisons  of 
Clocks 

This  method,  aside  from 
its  name  being  a  mouthful, 
is  a  bit  "way  out"  for  the 
average  ham  and  even 
most  laboratories,  but  it  is 
an  interesting  approach 
and  can  be  highly  ac- 
curate. Using  it,  frequency 
is  measured  indirectly, 
overcoming  most  of  the  ef- 
fects of  poor  signal  condi- 
tions.  By  averaging  time 
comparison  results,  errors 
caused  by  propagation 
conditions  can  be  almost 
eliminated  But  the  tech- 
nique depends  on  having  a 
very  stable  frequency  stan- 
dard with  a  near-zero  drift. 
The  offset  must  be  kept 
nearly  constant  during  the 
long    periods    needed    to 


average   the    comparison 
results. 

Simply  stated,  and  again 
skipping  the  math  in- 
volved, if  a  clock  con- 
trolled by  a  precision 
oscillator  gains  in  time 
with  respect  to  WWV,  then 
the  oscillator  frequency 
controlling  it  is  higher  than 
the  frequency  of  the 
master  reference  clock  at 
WWV;  the  converse  can 
also  be  the  case.  In  any 
case,  the  average  frequen- 
cy of  an  oscillator  during 
the  period  between  two 
measurements  can  be 
calculated  and  an  adjust- 
ment made  to  keep  the  av- 
erage frequency  constant. 

Finally,  for  those  who 
are  interested  in  accurate- 
ly setting  that  new  digital 
clock,  you'll  be  interested 
in  knowing  that  WWV's 
time  is  kept  to  within  a 
fraction  of  a  microsecond 
of  the  internationally 
agreed-on  NBS  UTC  time 
scale,  while  WWVH's  ac- 
curacy is  kept  to  within  5 
microseconds  of  WWV 
For  those  who  wish  to  play 
around  with  timekeeping 
on  this  order,  sophisticated 
time  synchronization  tech- 
niques, such  as  the  so- 
called  direct  and  delayed- 
trigger  methods  and  the 
photographic-tick  pro- 
cedure (both  of  which  in- 
volve displaying  the  WWV 
tick  on  an  oscilloscope), 
can  be  used  to  calculate 
time  to  within  about  100 
microseconds  of  the  time 
at  the  station  sites. 
[Propagation  and  receiver 
delays  prevent  being  "on 
the  nose.") 

While  we've  talked 
mostly  about  WWV, 
WWVH  can  be  used  equal- 
ly well  for  most  frequency 
calibration  purposes.  NBS 
strives  to  keep  them  both 
synchronized  as  closely  as 
possible  and  usually  does 
just  that. 

Digging  a  Bit  Deeper 

Readers  interested  in 
more  details  about  fre- 
quency measurement  (and 
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timekeeping,  too)  can 
peruse  NBS  Special  Publi- 
cation 432,  NBS  Time  and 
Frequency  Dissemination 
ServiceSr  and  NBS  Techni- 
cal Note  668,  The  Use  of 
National  Bureau  of  Stan* 
dards  High  Frequency 
Broadcasts  for  Time  and 
Frequency  CaHbration, 
both  of  which  are  available 
from  the  Superintendent  of 
Documents  for  a  nominal 
fee.  Much  of  the  material  in 
this  article  was  derived 
from  technical  data  con- 
tained in  these  publica- 
tions, which  go  into  the 
business  of  sophisticated 
timekeeping  and  frequen- 
cy calibration  in  some 
detail. 

Pub.    432    also   gives    a 

fascinating  description  of 
the  latest  in  frequency 
calibration  techniques  us- 
ing network  television.  This 
new  service  is  exceptionaf- 
ly  reliable  because  the  TV 
networks  use  rubidium  os- 
cillators to  produce  the 
3.5B  MHz  color  subcarrier 
transmitted  along  with  all 
color  TV  programs.  If  you 
need  to  make  a  calibration, 
you  simply  compare  the 
color  TV  signal  with  your 
local  oscillator;  NBS  moni- 
tors the  network  signals 
and,  monthly,  publishes  the 
measured  differences  be- 
tween the  networks  and  the 
NBS  standard  in  Boulder  in 
the  NBS  Time  and  Frequen- 
cy Services  Bulletin.  With 
procedures  developed  by 
NBS,  you  can  use  this  infor- 
mation to  compute  the  dif- 
ference between  your  local 
oscillator  and  NBS  —  thus 
your  calibration  is  trace- 
able to  the  Boulder  stan- 
dard without  depending  on 
WWV  reception. 

Two  methods  have  been 
developed  for  doing  this: 
n)an  inexpensive  color-bar 
comparator  method,  re- 
quiring only  a  simple  cir- 
cuit connected  to  a  stan- 
dard color  TV  set  and  a 
stopwatch,  and  (2)  a  more 
complex  and  expensive 
digital  offset  computer 
method,  which  provides  an 


Fig.  3(al  WWV  commemorative  QSL  card.  This  was  issued  in  commemoration  of  the 
station's  move  to  Fort  Collins,  Colorado,  from  Creenbelt  Maryland,  in  December,  7966. 


Department  of  Cominerce 

NATIONAL   BUREAU   OF   STANDARDS 

RADIO  STATION   WWV 

FORT  COLLINS,  COLORADO 


2.5   MHi^40UQ'55^'N,    1 05^02^3  I'^W 

5  MHz-40*40'42"N,    I05"02'25"W 

10  MHz^40M0'48"N,    105^02'25'^W 


15  MHz-40M0'45^'N,  ia5"02'25"W 
20  MH2-40'40'53"N,  105^02'29''W 
25   MHz-40'*40'5r'N,    105"02'27"W 


This   is  to  confirnn   your  first  day   reception   report  of  WWV. 


CJ. 


Eng  i  neer-ifT-Qia  rge 

Complete   Description  of  Services  of  NBS  f^odio  Stotions  Given  Jn 
Miscellaneous  Publicotion  236  Avaifobfe  from  Government  Prinfirvg  Office — 15c 


fig.  JfdJ-  Reverse  side  of  commemorative  QSL  card.  Notes:  1)  25  MHz  transmissions 
from  WWV  have  since  been  curtailed;  2}  Special  Publication  236  has  been  replaced  by 
Special  Publication  432. 


automatic  means  of  cali- 
brating precision  crystal  or 
atomic  oscillators,  involv- 
ing comparing  a  signal 
from  the  oscillator  with  the 
TV  color  signal  and 
displaying  digitally  the  fre- 
quency difference  (ex- 
pressed in  parts  per  100 
billion).  This  requires  a 
special    computer,    how- 


ever, and  is  not  for  casual 
use,  but  it  can  be  accurate 
to  one  part  in  100  billion. 
NBS  can  give  you  more  in- 
formation on  these  inter- 
esting new  techniques,  in- 
cluding circuit  details,  if 
you  write  to  them  at  Boul- 
der, Colorado  80302.  Fig.  1 
shows  system  details  (Time 
comparisons  using  TV  syn- 


chronization pulses  are 
also  possible,  down  to  less 
than  one  microsecond  ac- 
curacy.) 

Anyone  for  WWVBf 

Earlier,  I  suggested  that 
WWVB  was  the  ''way  to 
go"  for  really  accurate 
measurements  of  both 
time  and  frequency.  Broad- 


er 


Palomar's  new  VLF  converter  can  be  used  to  tune  WWVB 
on  60  kHz,  as  it  ''trans lates'^  the  VLF  spectrum  from  10-500 
kHz  to  the  75/80  nr\eter  band^  Practically  any  antenna  can  be 
used  with  this  type  of  convener.  The  exact  length  is  not  im- 
portant, since  any  reasonable  antenna  will  be  short  com- 
pared with  the  long  wavelength.  Good  results  can  be  had 
from  a  long  horizontal  wire  (single-wire)  or  vertical  anten- 
na with  the  lead-in  connected  to  the  center  pin  of  the  coax 
antenna  connector;  a  resonant  antenna  isn't  necessary. 
Loop  antennas  are  also  good  for  VLF. 


casting  on  60  kHz,  it 
transmits  standard  time 
signals,  time  intervals,  and 


special  UT1  tinne  correc- 
tions, much  like  WWV,  but 
it  is  practically  unaffected 


by  the  propagation  anoma- 
lies that  plague  HF  stations 
such  as  WWV.  WWVH, 
CHU,  and  JJY.  The  prob- 
lem, of  course,  is  that  most 
general-coverage  receivers 
don't  tune  60  kHz.  But, 
with  the  advent  of  the  ex- 
perimental band  at  160-1 90 
kHz  [1750  meters),  some 
good  receiver  up-converter 
circuits  that  allow  tuning 
VLF  on  an  HF  receiver  or 
transceiver  have  been  de- 
veloped and  published  in 
the  amateur  literature. 
Also,  Palomar  Engineers 
(Escondido  CA)  has  come 
up  with  a  simple  but  stable 
crystal-controlled  lO-SOO 
kHz  up-converter  that 
moves  the  VLF/LF  range 
tuned  up  to  the  75/80 
meter  band  (3500-4000 
kHz).*  This  kind  of  con- 
verter design  carries  a  plus 
in   that  you   can   also  DX 

^Actually  3510-4000  kHz, 
since  the  converter  lower 
limit  Is  10  kHz,  for  a  tuning 
range  of  490  kHz. 


ship-to-shore  communica- 
tions, the  European  LP 
broadcast  band,  and  radio 
navigation  beacons.** 
And,  if  WWVB^s  ex- 
perimental sister  station, 
WWVL,  ever  comes  back 
on  the  air  on  20  kHz  (it  was 
turned  off  in  1972),  you 
should  be  able  to  receive  it 
also. 

WWVB  covers  most  of 
the  U.S.  with  a  fairly  good 
signal.  A  field  intensity 
contour  map  is  shown  in 
Fig.  2.B 

**There  are  other  standard 
tirne  and  frequency  stations 
operating  in  the  VLF  region. 
These  include  GBR  (Rugby, 
England)  on  16  kHz;  JJF2, 
Chiba,  Japan,  on  40  kHz; 
HBR,  Pragins,  Switzerland, 
on  75  kHz;  and  others, 
though  not  all  these  are 
necessarily  loggable  in  the 
U.S.  The  Worid  Radio  and  TV 
Handbook,  distributed  In  the 
United  States  by  Gilfer 
Associates,  carries  com- 
prehensive listings  of  these 
stations. 


2  METER 
CRYSTALS 
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IN  STOCK 


FOR  THESE  RADIOS  ON 

STANDARD  ARRL  REPEATER 
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Clegg  HT146 

Drake  TR-22 

Drake  TR'33  tree  oRlyl 

Drake  TR-72 

Genav« 

H^^thkit  HVy  2021 
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Heathkit  HW-20Z 
Icom/VHF  Eng 
Ken /Wilson 
L3fayettfeMA-t46 
Midland  13^505 
Regency  HR-2 


Regencv  HR'212 
Regency  HR-2B 
Regency  HR'312 
Regency  HR-?(V1S 

Sanar  1802  3-4,3601 
Stundard  146/826 
St4indard  Horizon 
Swan  FIVl  2X 
Tempo  FMH 
Tr  io  /  Ke  nwo  od 
Trio/Kenwood  TR2Z00 
Trio/Kenwood  TR7200 


$3.95  EACH  -  IN  QUANTITIES 
OF  10  OR  MORE,  $3.50  EACH 
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KOLIX  DISTRIBUTORS 
P.O.  Box  436  R15 

Dunellen  NJD8812 

{201)469-1219 


MFJ  INTRODUCES  A  NEW 

24  HOUR  DIGITAL  CLOCK 

with  HUGE  1-5/8  inch  digits  that  you  can  Iceep  set  to  GIMT. 
Alarm  and  snooze  functions  let  you  use  it  as  an  ID  Timer. 
Assembied,  too! 


MFJ  Enterprtsas  brings  you  a  new  24  hour 
digital  alarm  clock  witti  HUGE  15/6  inch  orange 
7  segfnent  digits  that  you  can  see  cfear  across 
the  room. 

This  one  is  strictly  for  your  ham  shack,  one 
that  you  can  feave  set  to  GMT.  No  more  mentaf 
calculations  to  get  GMT. 

Use  the  alarm  to  remind  you  of  a  5KED  or 
with  the  snooze  function  as  an  ID  timer  to  buzz 
you  in  8  minute  intervals. 

A  constantly  changing  kaleidoscopic  pattern 
indicates  continuous  cperati^n^ 

Beige.  2  1M  x  4-1/8  x  8-3/4  incties.  UL  listed. 
Requires  120V AC,  60Hz. 

Ofder  from  MFJ  artd  try  It  -  no  obligation,  if 
\^ot  delighted,  return  it  within  30  days  for  a  re- 


fund  (less  shipping).  One  year  limited  warranty 
by  IWf  J  Enterprises. 

To  onler,  simply  call  us  toil  free  SOO-647-8660 
and  charge  it  on  your  VISA  or  Master  Charge 
or  mail  us  a  check  or  money  order  for  $29.95 
plus  $2.00  for  shipping  and  handiing. 

Don't  wait  any  longer  to  snjoy  the  convenience 
of  a  "Hams  Only"  clock.  Order  today. 

MFJ  ENTERPRISES 

P,  0.  Box  494 

Mississippi  State,  MS  39762 

Call  Toll  Free  ,  • . ,    800-647-8660 

For  order  status  and  repair  status  and  in 
Mississippi,  call  601-323-S369. 
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Fiberglass  protects 
mdiatitig  cleinefits 
from  rain  and  ic€. 
Therefore  im> 


corrosiioii. 


Fiberglass  shield 
protects  electrical 
coinpcmetits  from 
corrosion  caused  by 


raifi  or  ice. 


Sooner  or  later  almost  all 
ordinary  ham  antennas  are 
going  to  become  victims  of 
bad  weather. 

•    But  Shakespeare's 
brand  new  line  of  two 

meter  and  HF  antennas  is 
anything  but  ordinary. 
I    We're  new  to  the  ham 
market,  but  we've  been 
making  marine  and  mili- 
tary antennas  for  26  years, 
p    And  those  26  years  have 
taught  us  how  to  make  a 
ham  antenna  that'll  take 
just  about  anything  Mother 
Nature  can  dish  out. 

Look  at  our  5705  om- 
nidirectional VHF  base 
antenna,  for  example. 

Its  radiating  elements 
are  non-ferrous  brass  and 
copper,  the  finest  practical 
material  available  for  con- 
ductivity and  corrosion 
resistance.  Surrounding  the 
radiating  elements  and  electrical  components  is  a 
tough,  flexible  fiberglass  shield.  A  shield  that  gives 
the  antenna  the  strength  to  withstand  winds  in 
excess  of  120  miles-per-hour. 

The  fiberglass  keeps  out  rain,  sleet  and  snow 
too.  So  the  antenna's  radiation  pattern  won't 
change,  no  matter  how  bad  the  weather. 


E 


riberijass  Ejives 
added  sireiiKth  to 
the  anlemm*  Pre- 
vents l>reaka|^e  in 
wind  and  dm. 


Fibers!as.s  prevents 
radialion  patteran 
from  cliari^n^  in 
wet  wtatlier. 
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Hie  Model  57(^ 


And  you  don't  have 
to  worry  about  radials 
breaking  off,  because  the 
5705  do^n't  have  any. 

But  it  does  have  seven 
vertically  polarized  and 
phased  1/2  wave  elements, 
stacked  in  colinear  array 
and  providing  an  impres- 
sive 10  dB  gain. 

And  you  can  get  op- 
tional style  5709  reflector 
that  blocks  out  unwanted 
coverage  and  gives  you  an 
additional  2  dB  gain  in  the 
opposite  direction. 

And  here's  another  im- 
portant piece  of  informa- 
tion: the  5705  is  pre-tuned 
at  our  factory  to  operate 
in  all  environments.  So  it'll 
never  have  to  be  re-tuned, 
,     Our  full  ham  antenna 
line  is  featured  in  our  new 
catalog:  The  Complete 
Works  of  Shakespeare.  And 
the  catalog  is  yours.  For  free. 

For  additional  information  just  write  Shake- 
speare, Electronics  and  Fiber^ass  Division,  Depart- 
ment C  Post  Office  Box  246,  Columbia,  South 
Carolina  29202. 

Or  call  National  Sales  Manager  John  Hughes, 
(803)  779-5800  or  WA4EAU. 
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The  Swiss  Fork  Special 

half-a-beam  space  saver 


The  antenna  area  is 
generally  one  where 
size  and  performance  are 
directly  related.  However, 
sometimes  by  imaginative 
physical  dimensioning  of 
an  antenna,  one  can  obtain 
performance  without  an 
elaborate  antenna  struc- 
ture, This  is  pretty  much 
the  case  for  the  HB9  tuning 
fork  antenna.  This  antenna 
was  described  several 
years  ago  by  HB9RU;  a 
number  of  them  which 
have  been  built  have  given 
a  good  account  of  them- 
selves. It  is  a  compromise 
antenna,  but,  nonetheless, 
it  can  provide  some  pretty 
impressive  features: 


1 .  Gain  of  several  dB  in  the 
forward  direction. 

2.  A  front/back  ratio  in  the 
order  of  1015  dB. 

3.  Direct  connection  of  a 
52-Ohm  coaxial  feedhne 
without  the  need  for  a 
balun. 

4.  A  bandwidth  of  about 
250-300  kHz  over  which 
the  swr  stays  below  1 .5  to 
1. 

5.  Simple  construction. 
As  shown  in  Fig.  1,  the 

antenna  is  vertically  polar- 
ized and  is,  more  or  less, 
half  of  a  regular  horizontal 
3'etement  beam  turned 
vertical,  although  some  of 
the  dimensions  are  slightly 
different  than  the  norm  for 
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Fig.  h  The  vertical  "tuning  fork"  beam,  with  dimensions 
for  15  and  20  meters. 
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regular   3-efement   beams. 
The   element    length    and 
spacings  are  as  follows: 
Driven  element:  31 A 

Reflector  element:  .29A 

Director  element:  .1 7A 

Spacing,  driven  element/re- 
flector: .15A 
Spacing,  driven  element/di- 
rector: ,10A 
The  beam  can  be  built 
for  any  band,  but  is  is  most 
conveniently  built  for  the 
40-10  meter  bands.  For  the 
20-10  meter  bands,  it  can 
be  built  in  such  a  fashion 
that  it  can  be  broken  down 
easily  and  used  as  a  por- 
table antenna.  It  should 
also  be  useful  for  mount- 
ing on  certain  types  of  flat 
roofs. 

In  field  usage,  it  was 
found  that  the  antenna 
characteristics,  such  as  swr 
versus  frequency,  did  not 
change  significantly  if  the 
metal  boom  was  elevated 
at  least  several  feet  off  the 
ground.  It  was  clafmed  for 
the  original  design  that 
ground  radials  were  not 
necessary.  But,  obviously, 
when  dealing  with  almost 
any  vertical  antenna  and 
especially  one  which  is  not 
full  size,  good  grounding 
and  a  proper  ground  screen 


cannot  help  but  improve 
performance.  So,  if  one 
were  to  use  the  antenna  in 
a  fixed  location,  a  good 
ground  screen  beneath  the 
antenna  is  certainly  to  be 
recommended,  However, 
for  portable  operation,  one 
can  use  the  antenna  ''as  is" 
and  obtain  performance 
that  would  be  hard  to 
duplicate  by  any  other 
form  of  completely  self- 
contained  antenna  struc- 
ture. No  support  structure 
is  required  for  the  antenna 
other  than  some  means  to 
get  the  boom  at  least 
several  feet  off  the  ground 
The  only  adjustment 
necessary  is  the  matching 
of  the  transmission  line  to 
the  driven  element.  As 
shown  in  the  original 
design  of  Fig.  1 ,  a  capacitor 
was  used  in  series  with  the 
driven  element  and  simply 
adjusted  for  minimum  swr. 
Since  the  capacitor  is 
placed  at  a  low  im- 
pedance, high  current 
point,  a  receiver-type 
capacitor  will  suffice  even 
for  several  hundred  Watts 
output  into  the  antenna. 
Care  must  be  taken  that 
the  capacitor  leads  are 
solidly   connected   to   the 


boom  and  to  the  driven  ele* 
ment.  This  is  also  true  for 
the  connection  of  the 
reflector  and  director  ele- 
ments to  the  boom.  An 
alternative  to  the  use  of 
the  series  capacitor  meth- 
od of  matching  is  to  use  a 
regular  gamma  match  as 
found  in  any  antenna  man- 
ual If  this  type  of  match- 
ing method  is  used,  the 
driven  element  need  only 
be  0,25A  long  instead  of  the 
0.31A  length  specified. 
There  are  many  methods 


that  one  can  use  to  con- 
struct the  antenna.  One 
way  is  by  using  telescoping 
aluminum  tubing  in  a  man* 
ner  similar  to  that  used  for 
regular  beam  construction. 
By  the  use  of  a  suitable 
PVC  T'type  pipe  fitting, 
one  can  isolate  the  driven 
element  from  the  boom  if 
the  series  capacitor  meth- 
od of  matching  is  used  The 
series  capacitor  need  only 
be  enclosed  in  some  pro- 
tective plastic  housing  at- 
tached to  the  PVC  joint. 


For  knockdown,  por- 
table construction  of  the 
antenna,  one  should  con- 
sider the  use  of  the  old  MS 
series  of  military  surplus 
mast  sections.  These  are 
tubular  steel,  copper- 
coated  mast  sections 
which  come  in  3-foot 
lengths  and  screw  into 
each  other.  Many  amateurs 
don't  know  of  them,  but 
they  represent  one  of  the 
better  bargains  {$,50$1  per 
section)  still  available  for 
building    portable    anten- 


nas.  The  mast  sections 
come  in  a  series  of  dif- 
ferent diameter  sections 
which  screw  together;  a 
vertical  element  can  be 
self-supporting  to  15  feet 
easily,  and  higher  yet 
under  still  wind  conditions. 
Various  insulated  bases  fit 
the  series  of  mast  sections, 
so  it  is  easy  to  insulate  a 
driven  element  from  a 
boom.  One  source  of  these 
mast  sections  and  acces- 
sories is  Fair  Radio,  PO  Box 
1105,  Lima  OH  45802  ■ 


NEW 
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Tfw  fM  O*vtution  MctBf  AnyQ/m 


$189  « 


less    batteries  "      ^^- 

afKS     crystals         -- 

ECM'5B  MK~II  fill  modulation  meter 

•  Now  ysed  by  the  U.S.  Govemmenc  in 
over  SO  locations 

■  All  new  unbreakable  A.B.S,  cabinet 

■  0-6  kH^  peak  reading  linear  scale 

■  Operates  25  MHz  to  500  MHs 

■  Crystal  controlled  for  easy  operation 

■  Audio/5cope  output  with  earphone 

■  Options:  NIC  AD  pow^r  PAK  S34,95 

Charger  S39.95 


Write  or  eait  for  c&mp/et&  information.  S»nd 
check  or  mon^y  order  for  $JB9,  Shipping 
prttpaid  in  U,S,  indiana  residents  add  4%  saies 
tax,  Cryst^fs  S7,9S  each, 

ECM  Corporatiori 
1412  N.  Welnbach  Ava. 
Evansvilie    IN    47711 
812-476  2121  El 


ECM 
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Seee-  *12o6e  cS.  Speneez 
^iecttomcA  S39 

1465  WELLS  STATION  ROAD 
MEMPHIS,  TENN.  38108 

PH  (901)  683-9125—685-8461 

Authorized  Dealer 

DRAKE— ICOM— KENWOOD 
REGENCY— TEMPO— DENTRON 

CALL  OR  WRITE 
FOR  BEST  DEAL 


ISrS  BLUFF  CITY  HWV..  BRISTOl.  TN.  37620 
Qualfiy  Eiectfomcs  Depa  rim  er^  t  Store    R  2 1 


m 
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YAESUHFSSBFT'IOIE 

160  thru  10MS799.*'^  Retail 

COMPLETE  LINES 
TEMPO 

KDK 

HYGAIH 

DENTRON 

CUSHCRAFT 

LARSfN 


WRITE  fm 
SPECIAL  PfllCES 


CALL  BOB  BROWN  WA4HAA 
FOR  SPECIAL  QUOTE 

6T5-764-0S31or9SS-5343 


HIGH  PERFORMAIMCE 
CONVERTER  AND  PRE-AMP  FOR 


UHF  Converter 


Model 
C-432A  (408] 


•  Convtrti  432  Of  4SS  MHz  td  2^  MHz.  [Bt  suft  to  specify  (he  Input  frequency 
you  want) 

•  2  luned  RF  ^Mg(!^$  using  low  fvoisc  |-fETS  ellm^nat^s  the  need  for  a  separate 
UHF  pre-dfTip 

<i  Special    RCA    dual'^ate    MOSTIT    mixer    !give^    good    conversion    gain    and 

mtnifnum  crOM  modulafidfi 

^Hf^h  frequency  ii|u^t£  cryst^il  oscllfator  and  muliipJer  stages  t^^    l-Z  CAit 

iraniisiors  tot  maKimum  efficiency 

•Conversion  g«(ri  H  more  than  20  dB  {typically  2$  dft)  thierefore  assuring  you  .  I 

infcrovDlf  sensitivity  when  used  with  an  average  tommunicarlons  receiver 

•  ju^t  connect  a  ^impJe  lumMile  anienna  {see  Kov,  '77  Of  73  Magaftne)  and  a  1 2 
volts  DC  powef  source  (only  30  mA  reciuLred)  and  you're  ready  to  recetve. 

SEE  OUR  OTHEi  fRODUCTS  JN  THE  fUJJ.  PAGE  AD  Of  THE  DECEMBER  1977  IS5UE  OR 
WRITE  FOR  CATALOG  SHUT. 


Low  Noise  •  High  Gain  Pre-Amp 
For  29  MHz« 


Model 
201-a9 


•  35  to  40  da  power  gjiln  at  29  MHz  with  a  noise  figure  of  only  2-0  ciB  and  a  band- 
wl<ltH  Of  I  MHz. 

•Makes  reception  of  OSCAR  ]3o$^ible  even  with  low  tost  receivers  or  old 
receivers  with  poor  sen^l^vity  at  29  MHz. 

•  Two  RF  stages  usmg  dual -gate  MOSftTS 

•  Manual  gain  control  and  provision  for  AQC 

•  Recfylres  I Z  volis  DC  at  10  mA. 


lov  lto»edate  shipment  of  eMwr  Hen  call  |Z  12)  4<66-l720  QTKall  yow 
paymefit  plus  1 1 .40  lof  mh  Avail  to: 


VANGUARD  LABS 

196-23  Jamaica  Ave. 

Hollia,  NY  11423 
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Aim  Marcus  WB9fRM 
2S28  Lexington  Lane 
Highland  Park  IL  60QSS 


The  End  of  the  Raf  s  Nest 


a  sensible  operating  console 


Most  of  the  amateurs  I 
know  are  very  creative 
when  it  comes  to  designing 
circuits,  but  use  very  little 
imagination  in  the  designs  of 
their  operating  benches. 

The  typical  amateur  uses  a 

desk  or  a  table  for  his  radios, 
tacks  a  coax  switch  to  the 
wall,  places  an  swr  bridge  on 
the  receiver,  and  puts  a 
Cantenna  on  the  floor.  Coax, 
wires,  and  cables  run  in 
seventeen  directions,  and 
iogbooks,  QSL  cards,  and 
manuals  are  slacked  in  a  cor- 
ner. 

A  beautiful  bench  need 
not  be  costly,  and  it  can  be 
much  more  functional  than  a 


tabletop.  It  should  have  a 
compartment  to  house  each 
piece  of  equipment  plus 
storage  for  books,  logs,  and 
odds  and  ends.  Ideally,  the 
entire  bench  should  be 
movabie  with  little  effort. 

With  these  parameters  in 
mind,  I  set  out  to  build  an 
operating  bench.  Since  I  have 
four  thumbs  on  each  hand,  I 
decided  to  modify  an  existing 
piece  of  furniture  rather  than 
start  from  scratch,  I  found 
that  old  breakfronts,  storage 
cabinets,  and  the  like  would 
work  nicely,  I  had  an  old 
cabinet/bar  piece  of  furniture 
which  was  in  excellent  shape^ 
and  it  seemed  suitable  for  the 
purpose.  However,  like  many 


ftOTOR  CO>ifTFIQL,TilPE  RECOHOEfl, 
SWR  BRIDGE, CLOCK 


Danish  Modern  pieces,  it  had 
spindly,  wobbly  le^. 

I  won't  bore  you  with  all 
of  the  details  of  the  con- 
version, but  1  would  suggest 
you  follow  some  of  the  steps 
that  I  did.  These  include: 

1,  Start  with  Danish 
Modern  furniture,  if  you  can. 
Then,  the  finished  piece  will 
look  more  like  a.  custom- 
made  bench  than  a  converted 
piece  of  furniture.  However, 
other  types  of  furniture  can 
be  used  to  obtain  very  de- 
sirable results, 

2.  If  the  piece  has  spindly 
or  wobbly  legs  (mine  had  thin 
wr ought-iron  legs  set  at  an 
anglejj  remove  the  legs*  Build 
a  2'*  X  4"  framework  almost 


LftMP,  PATCH  console: 


BOOKS 


WJUTtHG  ^muf 


SWIVEL  CASTliRS 


Fig.  h 


as  high  as  the  tegs  were  and 
attach  paneling  to  the  frame- 
work, 

3.  Buy  4  heavy-duty  plate 
swivel  casters  and  screw  them 
to  the  bottom  corners  of  the 
2"  x4"  framework. 

4.  Count  the  number  of 
items  that  require  110  V  ac* 
Add  two  or  three  to  the 
number  and  buy  enough 
duplex  outlets  and  boxes  to 
accommodate  that  many 
plugs.  Decide  where  those 
outlets  should  be  situated  (on 
the  back  of  the  bench)  so 
that  each  ac  cord  takes  the 
most  direct  route  from 
appliance  to  outlet.  My  cords 
are  routed  from  the  equip- 
ment through  holes  in  the 
back  panel  of  the  console  to 
the  nearest  outlets. 

Mount  the  boxes,  connect 
them  with  conduit,  and  wire 
the  outlets-  I  wired  some  of 
mine  so  they  are  always  on 
(clocks,  tape  recorder,  etc*) 
and  the  rest  are  controlled  by 
a  master  switch  that  kills  the 
power  to  the  transceiver, 
rotor,  etc.  Shorten  all  line 
cords.  If  you  don't  want  to 
cut  them,  wrap  them  in  small 
bunches  and  tie  the  bunches 
with  cable  ties. 

5.  If  your  piece  of  fur- 
niture doesn't  have  a  drop- 
down writing  surface  (mine 
did)  obtain  a  piece  of  ply- 
wood or  formica-covered 
particle  board  and  hinge  it  to 
the  front  of  the  furniture  at 
the  proper  height.  The 
writing  surface  is  kept  level, 
without  additional  support, 
through  the  use  of  lid  support 
brackets  or  folding  shelf 
brackets.  Both  types  may  be 
obtained  from  Craftsman 
Wood  Service  Company, 
2727  S.  Mary  St-,  Chicago, 
Illinois  50608. 

6.  If  you  had  to  buitd  the 
2"  x  4**  framework,  nail  or 
^ue  some  attractive  paneling 
to  the  front  and  sides  and 
attach  corner  moldings  for  a 
nice  finish. 

7-  Most  radios  are  too 
deep  to  fit  in  normal  fur- 
niture. You  may  have  to  do 
as  1  did  and  cut  away  part  of 
the  back  panel  of  the  fur- 
niture. Then  bolt  pieces  of 
plywood  to  the  shelves  below 
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the  cutouts.  Your  rigs  will 
extend  beyond  the  back 
panei  but  give  the  appearance 
of  fitting  entirely  within  the 
cabinet.  Naturally,  your 
bench     will     not     fit     flush 


against    the    wall    once   it   is 
modified  in  this  fashion, 

8*  Use  cable  ties  and 
staples  to  keep  the  wiring 
behind  the  console  neau 
Mount     coax    switch,    filter 


switch,  etc.,  on  the  inside  of 
the  back  panel, 

I  have  been  in  dozens  of 
ham  shacks  but  have  never 
seen  an  operating  bench  as 
functional    or    attractive    as 


mine.  It's  ironic  that  1  was 
going  to  throw  out  that  old 
dilapidated  bar  unit,  and  the 
XYL  said,  *'Save  it;  it  may 
come  in  handy  for  some- 
thing;' ■ 


ermanto 
AnatMr 

Supply. 
Ins. 


G  12 


MEMPHIS.  TENNESSEE 


NO  MONK6V  BUSINCSSl 

(A)  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All  inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE 
1-800-238-6168 

W  TENNESSBB,  CALL  901-452-4276 

MOmA  Y-SA  TURDA  Y  8:30^5:30 

FOB  YQURSPSCfAL 


Write:  3202  Summer  Ave.,  Memphis,  Tennessee  38112 


Remember  Our 

45th 

Anniversary 

OPEN  HOUSE  and  TRADE  SHOW 

Two  days— Sepl.  15  &  16  1978 
Hours:  9  AM  to  4:30  PM 


OPEN  HOUSE  AT  EVANS 
Rt.  3 A  Bow  Junction 
TRADE  SHOW  AT  N.H.  HWY  HOTEL 
Exit  14  off  1-93— Shuttle  Bus  Service— 
^  Parking  at  Hwy  Hotel 


Concord:  PO  Box  893/Concord  NH  03301/224-9961 
Nashua:  3  Progress  Ave  ./Nashua  NH  03060;662-2761 
Portsmouth:  lOOCoakleyRcJ/Poftsmouth NH 03801/431-5570 
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Courtney  Hail  WA5SNZ 
7716  La  Verdura  Drive 
Dallas  TX  7524S 


2001 


a  ham  odyssey 


II  was  the  dav  for  our 
weekly  mail  delivery, 
and  I  walked  a  little  faster 
than  usual  on  the  way 
honne  from  work,  The  small 
pile  of  envelopes  was  on 
the  table  by  the  door  when 
I  came  in.  )ust  the  usual 
bills,  I  thought,  as  I 
thumbed  through  them. 
But  wait  a  minute;  here's  a 
personal  letter.  Don't  get 
many  of  those  these  days.  1 
opened  it  quickly. 

Hotel  Winston 
Chicago,  Illinois 
February  2,  1998 

Dear  Frank: 

I  ran  into  Steve  Brewster 
here  the  other  day,  and  he 
gave  me  your  address. 
Guess  we  haven't  seen 
each  other  since  1978  or  so. 
Twenty  years!  Remember 
the  fun  we  used  to  have 
with  amateur  radio  when  we 
were  neighbors?  I  dropped 
out  of  it  years  ago;  don't 
even  know  if  it  still  exists, 
what  with  the  limited  fuel 
for  home  electricity. 

I'm    arriving    in    Dallas 
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two  weeks  from  this 
coming  Sunday  and  will  be 
there  a  few  days  on 
business.  My  train  from 
Oklahoma  City  should  get 
into  Dallas  about  two 
o'clock  in  the  afternoon. 
Sure  hope  we  can  get 
together! 

Best  regards, 

Jim  Foster 

Jim  had  been  a  very 
good  friend,  and  our  com- 
mon interest  in  ham  radio 
led  us  to  spend  many  en- 
joyable Saturday  after- 
noons together  working  on 
antennas,  conducting  ex- 
periments, or  just  shooting 
the  breeze.  I  looked  for- 
ward to  his  visit.  Martha 
was  as  pleased  as  I  at  his 
coming,  and  we  made 
plans  for  him  to  stay  at  our 
house. 

His  train  was  three  hours 
late,  which  wasn't  unusual. 
The  icy  wind  cut  into  my 
face  as  J  walked  out  of  the 
unheated  terminal  building 
to  meet  the  train,  )im  was 
one  of  the  first  ones  off  the 
train.    I    didn't    recognize 


him  at  first;  he  was  much 
thinner  than  I  remembered 
him.  From  the  white  stub- 
ble on  his  chin,  I  estimated 
that  he  hadn't  shaved  since 
Thursday.  Then  I  realized 
he  wouldn't  know  me  with 
my  beard.  I  gave  up 
shaving  and  paying  for 
haircuts  six  years  ago;  they 
were  luxuries  I  couldn't  af- 
ford anymore.  I  just  trim  up 
the  edges  with  scissors  now 
and  then. 

"Jim!"  I  called  to  him 
when  I  had  worked  my  way 
through  the  crowd  to 
within  about  ten  meters  of 
him  He  turned  toward  my 
voice,  but  there  was  a 
blank  gaze  in  his  eyes  as 
they  swept  past  me,  and  I 
knew  that  I  appeared  a 
stranger  to  him.  I  waved  to 
him  and  called  again.  His 
eyes  darted  back  to  me, 
stared  a  moment,  frowned* 
then  gave  that  funny  grin 
of  his  with  his  eyes 
squinting  almost  shut. 

''Frank!  Is  that  you?"  His 
grin  widened  as  we  shook 
hands.  "My  Cod,  Frank, 
you  look  like  Santa  Clausl 
I'd  never  have  known  you/' 


We  stood  there  a  moment, 
laughing  and  slapping  each 
other  on  the  shoulders. 

''Come  on,  Jim/'  I  said, 
"it's  two  miles  to  the 
feeder  train,  and  we  can 
just  make  the  last  run  if  we 
walk  fast."  He  picked  up 
his  bag.  and  we  started 
back  through  the  terminal. 
"You're  staying  at  our 
house  tonight;  we've  got 
some  canned  ftsh  we've 
been  saving  for  a  special 
occasion,  and  this  is  it!" 

"Well,  that's  sure 
hospitable  of  you,  Frank. 
It'll  be  a  welcome  change 
from  hotel  rooms.  Thank 
youl"  We  didn't  need 
much  incentive  to  walk 
fast  in  the  cold  February 
wind,  so  we  caught  the 
feeder  with  several 
minutes  to  spare.  It  being 
Sunday,  we  could  stand 
comfortably  during  the 
two-hour  ride  without  be- 
ing crushed  between  other 
passengers. 

"Tell  me  about 
yourself/'  said  Jim.  "What 
are  you  doing?" 

"I'm  a  research  engineer 
in    the    micropower    elec- 


tronics  lab  at  the  univer- 
sity, Jim.  Used  to  be  you 
had  to  have  a  PhD,  or  at 
least  a  master's  degree,  to 
do  research  there,  but 
credentials  aren't  so  impor- 
tant anymore.  Productivity 
is  all  anybody  cares  about. 
It's  only  a  three-mile  walk 
from  my  home  to  the  lab, 
and  I  enjoy  it,  except  when 
it's  cold  or  raining,  or  both. 
What  about  you?  You  seem 
to  be  a  traveling  man/' 

"Yeahp  I'm  an  energy  ef- 
frcrency  inspector  for  the 
government.  It  keeps  me 
on  the  move  constantly. 
When  Janet  died,  I  sold  the 
house  and  have  been  prac- 
tically living  out  of  a  suit- 
case ever  since.  That's  one 
reason  I  dropped  out  of 
ham  radio  so  long  ago.  t 
guess  you  dropped  out,  too, 
when  the  rationing  got 
tight  on  home  electricity, 
didn't  you?  There  isn't  any 
ham  radio  anymore,  is 
there?^' 

"Oh,  sure,  Jim!  Amateur 
radio  is  still  legal,  but  you 
have  to  furnish  your  own 
power  from  homemade  bat- 
teries or  generators  turned 
by  hand  crank  or  foot  ped- 
als, or  anything  else  you 
can  think  of,  as  long  as  you 
don't  use  the  public  utili- 
ties. There  are  wind-driven 
generators,  if  you  can  find 
them  and  are  able  to  pay 
for  them.  The  farmers  with 
creeks  on  their  land  have  it 
made;  they  dam  up  the 
creeks  and  use  water 
wheels  to  turn  their  genera- 
tors. They  have  all  kinds  of 
power,  compared  to  the 
rest  of  us.  Trouble  is,  the 
generators  are  all  wearing 
out,  and  parts  are  very  hard 
to  find.  Most  people  use 
old  alternators  from  auto- 
mobiles,  and  they  aren't 
making  those  anymore. 
The  reason  amateur  radio 
is  still  around  is  that  hams  irv 
novate  and  contribute  to 
energy  technology.  But 
you  probably  already 
know  about  alt  this,  being  a 
government  energy  inspec- 
tor/' 
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Far  from  it.  Frank.  I'm 


only  concerned  with  the 
big  stuff.  Public  utilities, 
what  industry  there  is,  that 
sort  of  thing,  1  didn't  know 
the  FCC  still  existed!  My 
job  keeps  me  awfully  busy. 
Most  all  of  my  time  in 
hotels  and  riding  trains  is 
taken  up  with  writing  my 
reports.  Don't  guess  I've 
read  a  newspaper  or  lis- 
tened to  a  radio  in 
months —  maybe  years.  My 
ears  aren't  what  they  used 
to  be,  and  those  crystal 
sets  they  have  in  some  of 
the  hotels  don't  put 
enough  power  into  the 
headphones  for  me  to  fol- 
low what's  being  said" 

"That's  too  bad,  Jim,"  I 
said  "We  get  a  lot  of  en- 
joyment from  our  crystal 
set.  The  lack  of  selectivity 
is  no  problem  because 
there  aren't  many  radio  sta- 
tions. If  you're  lucky,  you 
live  within  25  miles  of  a 
250-Watt  station.  That's 
the  legal  power  limit  for 
AM  broadcasters.  They  on- 
ly broadcast  at  night.  News 
and  educational  material 
mostly,  but,  on  Saturday 
nights^  our  station  plays  re- 
cordings of  the  old  radio 
shows  from  the  1930's  and 
1940's  — drama,  comedy, 
cops  and  robbers.  Young 
people  don't  understand 
much  of  it.  because  life 
was  so  much  different 
then.  I  use  a  Schottky  di* 
ode  in  our  crystal  set.  Sal- 
vaged it  from  an  old  bal- 
anced mixer/' 

"Are  you  still  active  in 
ham  radio?"  asked  Jim. 

"I  still  tinker  around 
with  radio  at  home  when  I 
have  a  tittle  free  time.  It's 
almost  like  when  I  was  a 
kid  in  1940,  building  galena 
crystal  sets;  didn't  solder 
wires  together  —  just 
scraped  the  enamel  off 
with  a  knife  and  twisted 
the  wires  together.  Now  I 
twist  the  wires  together  be- 
cause it's  aluminum  wire. 
Copper  wire  and  solder  just 
aren't  available  for  ham 
use.  We  have  a  little  of 
each  at  the  lab,  but  we 
don't  use  it  very  often. 
There  isn't  a  soldered  con- 


nection in  any  of  my  ham 
equipment.  And  aluminum 
wire  isn't  what  you'd  call 
plentiful;  anytime  you  get 
hold  of  a  piece  of  stranded 
wire,  you  unwind  it  to 
make  seven  pieces  of  solid 
wire.  Very  few  electronic 
parts  are  manufactured 
anymore,  and  nearly  all  the 
components  we  use  are  sal- 
vaged from  old  equip- 
ment/' 

"I  had  no  idea  things 
were  that  bad,"  said  Jim. 

"You'd  never  guess  what 
I'm  using  to  power  my  rig/' 
I  said  )  im's  face  broke  into 
a  curious  grin,  expecting  to 
hear  some  wild  tale.  I 
smiled  and  continued.  "I've 
got  the  back  end  of  an  old 
bicycle  frame  mounted  up- 
side down  under  the  operat- 
ing table  so  I  can  work  the 
pedals  with  my  feet.  I've 
never  been  able  to  get  an 
alternator  or  generator, 
but  I  happened  to  acquire 
twenty  of  those  little  per- 
manent magnet  motors 
they  used  to  make  for 
battery-operated  toys. 
They  work  as  generators 
when  you  rotate  their 
shafts,  I've  got  them  spaced 
around  the  bicycle  wheel 
so  the  wheel  drives  them 
all  at  the  same  time;  they 
put  out  a  dc  voltage,  and 
I've  just  connnected  them 
in  series.  The  generator 
shafts  turn  at  about  1000 
rpm  With  a  comfortable 
pedal  speed,  and  each  one 
puts  out  about  0.7  volts." 

Jim  began  to  chuckle, 
"That  sounds  like  a  real 
contraption,"  he  said. 
"How  much  power  do  you 
get  out  of  it?" 

"Oh.  I  get  more  than 
enough  for  my  trans- 
mitter," I  replied.  "I  only 
run  about  one  Watt  output 
on  forty  meters/' 

''One  Watt!"  exclaimed 
lim.  "I  used  to  read  about 
the  QRP  boys  back  in  the 
old  days,  but  I  never 
figured  many  of  them  did 
much  good.  Gee.  when  I 
sold  my  rig,  I  had  a 
kilowatt  and  a  beam  on  a 
sixty-foot  tower."  We 
looked  at  each  other  silent- 


ly for  a  moment  when  he 
said  that.  It  hit  us  how 
everything  had  deterio- 
rated as  the  Earth's  oil  and 
gas  reserves  had  been  used 
up.  We  didn't  talk  much 
during  the  rest  of  the  train 
ride.  Just  stared  out  the 
window  into  the  darkness 
of  the  night,  each  of  us  ab- 
sorbed in  our  own 
thoughts. 

"This  is  where  we  get  off, 
|im/'  I  said,  moving  to  the 
door  as  the  train  slowed,  tt 
was  a  five-mile  walk  to  my 
house  from  the  train,  and, 
although  it  was  cold,  the 
wind  had  calmed.  We 
made  small  talk  on  the 
way.  Martha  met  us  at  the 
door,  and  the  smell  of  fish 
cooking  on  the  space 
heater  brightened  our 
spirits.  After  dinner,  I  took 
Jim  out  to  the  garage  to 
show  him  my  rig. 

"Since  we  don't  have 
cars  anymore,  Jim,  garages 
make  great  workshops  and 
ham  shacks.  All  kinds  of 
room."  I  set  the  candle  on 
the  operating  table,  pulled 
up  an  extra  chair  for  Jim, 
and  then  sat  down  and 
started  pumping  the  bi- 
cycle pedals.  When  the 
flashlight  bulbs  strung 
above  the  table  bright- 
ened, I  blew  out  the  can- 
dle. 

"I'll  be  darned/'  said 
Jim.  "Electric  lights  and 
everything!" 

"Nothing  but  the 
finest!"  1  said  with  a  smile. 
"My  generators  furnish 
lighting  as  well  as  power 
for  the  ham  gear!"  I 
pointed  to  the  circuit 
mounted  on  a  small  piece 
of  wooden  board.  "That's 
my  transmitter,  jim  — two 
FETs.  just  a  crystal 
oscillator  and  amplifier 
operated  CW.  You  never 
hear  any  phone  signals  on 
the  bands.  This  rig  draws 
about  120  milliamps  at  14 
volts  and  has  about  one 
Watt  output.  Everybody 
uses  crystal  control  No 
reason  not  to.  There  aren't 
so  many  of  us  active  any- 
more.  The  antenna  is  a  40 
meter    half*wave    dipole 
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about  20  meters  above  the 
ground,  strung  between 
two  trees.  It's  made  from 
short  pieces  of  atuminum 
wire  twisted  together,  end- 
to-end.  Sometimes  the 
wind  blows  it  down.  My 
transmission  line  to  the 
antenna  is  open-wire 
twinlead  with  the  two  wires 
spaced  about  five  cen- 
timeters apart.  It's  made 
from  short  pieces  of 
aluminum  wire,  too.  The 
spacers  are  made  from 
short  pieces  of  scrap 
plastic  rods,  broken  knit- 
ting needles,  swizzle 
sticks,  you  name  it.  I  got  a 
bad  blister  on  my  thumb 
from  turning  the  crank  on 
my  hand  drill  when  I  drilled 
all  those  holes  in  the  ends 
of  the  spacers." 

"Vm  really  amazed/'  Jim 
said  slowly.  ''Does  all  this 
haywire  rig  really  work?" 

"Sure  does!"  I  replied 
proudly.  "That's  the 
receiver  there  on  the  right. 
It's    a    direct-conversion 


type  — not  very  efficient.  It 
draws  about  five  milliamps 
at  14  volts.  Last  month,  I 
worked  two  stations,  one  in 
St.  Louis  and  one  in 
Phoenix.  We  don't  ex- 
change QSL  cards  any- 
more. Postage  costs  too 
much,  The  guy  in  St.  Louis 
is  an  electrochemist;  he 
was  testing  a  new  kind  of 
organic  battery  with  his 
three-Watt  rig.  Put  in  a 
good  signal  here.  The  one 
in  Phoenix  was  working 
with  a  half-Watt  outfit 
powered  by  batteries  he 
kept  charged  with  solar 
cells.  No  telling  where  he 
got  those  solar  celts; 
they're  probably  harder  to 
find  than  any  part  you  can 
think  of/'  I  could  see  Jim 
was  listening  very  intently, 
so  I  said,  "Co  ahead  and 
put  on  the  headphones. 
Tune  around  the  band/'  He 
adjusted  the  phones  to  his 
ears  slowly  and  carefully, 
then  leaned  forward  and 
turned    the    receiver's 


tuning  dial  across  the 
band.  After  a  moment,  he 
stopped  and  listened.  He 
must  have  picked  up  a  sta- 
tion. In  a  few  minutes,  he 
smiled  and  removed  the 
headphones. 

"Somebody  in  Kansas 
City  working  a  guy  in  Atlan- 
ta, but  I  couldn't  hear  the 
Atlanta  station.  He  was 
only  running  one  Watt,  but 
he  had  a  fairly  decent 
signal.  Not  strong,  but  not 
weak,  either.  He  sent  code 
awfully  slow.  Must  not 
have  been  over  five  words 
per  minute." 

"We  all  send  slow,  Jim. 
Remember  back  in  the 
days  of  moonbounce  how 
the  best  technique  was 
slow  CW?  Well,  that  goes 
for  any  weak  signal  condi- 
tions. It's  easier  to  copy 
weak  signals  when  code 
speed  is  slow,  and,  if  the 
signal  fades  temporarily, 
you  don't  miss  very  much." 

Jim  put  the  phones  down 
on  the  table.  "Gee,  1  sure 


envy  you,  Frank,  You  must 
have  a  lot  of  fun  with  this. 
In  a  way,  it  must  be  like 
ham  radio  was  back  in  the 
early  days  before  our 
time/' 

"I'm  sure  it  is,  Jim. 
Sometimes  I  get  to 
philosophizing  and  think 
it's  some  sort  of  a  cycle. 
Right  now  we're  in  a 
trough,  but  there  may  be 
another  crest  in  the  future 
sometime/' 

"Maybe  so,  Frank- 
Maybe  not.  From  what  I've 
seen  tonight,  though,  I 
don't  think  ham  radio  will 
ever  die  out  completely. 
Not  as  long  as  there  is 
civilization." 

I  felt  good  when  he  said 
that.  I  lit  the  candte,  took 
my  feet  off  the  bicycle 
pedals  and  watched  the 
flashlight  bulbs  grow  dim 
and  go  out  We  got  up  and 
went  back  into  the  house. 
Martha  was  brewing  that 
coffee  we  had  saved,  and  it 
smelled  great! ■ 
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24  ARTICLES 

ilobaud  has  more  articles  than  any  other  microcomputer 
agazine.  During  1977,  for  instance,  there  were  224  articles  in 
lobaud— 880  pages  of  articles— a  veritable  encyclopedia  of 
Icrocomputing.  There  will  be  even  more  articles  In  1978. 

DR  THE  BEGINNER 

lOugh  Kilobaud  covers  both  the  technical  and  programming 
iBS  of  microcomputers,  each  article  is  written  to  be  under- 
andable  for  the  beginner.  No  other  magazine  makes  It  as 
,sy  to  learn  more  about  microcomputers. 

4E  BEST  PROGRAMS 

ily  Kilobaud  offers  programmers  both  the  publication  of  their 
^grams  in  the  magazine  plus  a  large  royalty  for  the  program  if 
s  issued  on  cassettes.  Is  it  any  wonder  all  of  the  reafly  good 
>grams  are  being  published  in  Kilobaud?  YouMI  find  the  best 
software  .  . .  games,  diagnostics,  teaching,  music,  business, 
:.  We're  very  heavy  on  programs, 

IBBY  OR  BUSINESS? 

\h  businessmen  and  hobbyists  want  the  same  thing:  to  : 

ierstand  microcomputers  . . .  and  this  is  the  purpose  of  : 

>baud,  KB  also  has  articles  aimed  at  the  businessman  to  : 

p  him  know  what  Is  available  and  what  it  will  do.  I 


MONTHLY  COLUMNS 

Keep  up  with  the  latest  developments  and  readers'  programs 
through  the  letters  column.  The  editorials  will  keep  you  up  to  date 
on  money-making  ideas,  the  progress  of  the  industry  and  more. 
The  New  Products  column  fs  particularly  useful,  including  the 
results  of  tests  of  the  latest  equipment  in  the  Kilobaud  microcom- 
puter laboratory— the  most  complete  in  the  Industry. 

SUBSCRIBE  TO  KILOBAUD 

Since  Kilobaud  is  the  fastest  selling  microcomputer  magazine 
on  the  newsstand,  it*s  sometimes  hard  to  find  a  copy.  Why  not 
subscribe  today  and  get  the  convenience  of  mail  delivery,  plus 
a  big  cash  savings  ...  $9  over  newsstand  for  a  1-year  sub- 
scription and  a  $36  savings  when  you  subscribe  for  3  years.  If 
you  are  In  a  hurry,  call  Toll  Free  1-800*258- 64 73,  and  enter  your 
subscription  right  away  . . .  we'll  bill  you  later. 
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The  Kalculating  KIM-1 


calculator  versatility 
for  any  KIM 


and  then  0-9  or  A*F  produces 
another  set  of  special  char- 
acters (e.g,,  shift,  shift,  5  is 
the  square  root  operation). 
The  complete  specification 
for  the  keys  supported  is 
shown  in  Figs.  2  and  3. 

The  second  special  tech- 
nique allows  calculated  re- 
sults and  variables,  which  can 
be  up  to  1 3  digite  long,  to  be 
displayed  on  the  KIM-1  6- 
digit  output  display.  This  is 
done  by  showing  the  digits 
like  a  moving  billboard, 
scanning  across  the  KIM  dis- 
play right  to  left.  After  the 
scan  is  complete,  the  last  six 
digits  remain  fit  in  the  dis- 
play* A  mechanism  for  re- 
peating the  scan  is  provided  ff 
you  wish  to  view  the  variable 
again.  The  speed  of  the  scan 
can  also  be  varied  to  suit  your 
needs. 


The  programmable  calcu- 
lator system  (PCS)  pro- 
vtdes  the  hardware  and  soft- 
ware to  convert  your  basic 
KlM-1  into  a  complete  pro- 
gramm^le  scientific  calcu- 
lator, PCS  features  all  basic 
arithmetic  functions,  trig 
functions,  logarithms,  ex- 
ponentiation^ factorials, 
powers  and  roots,  two  level 
parentheses,  floating  decimal, 
scientific  notation  with 
8-digit  mantissa  and  two-digit 
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exponent^  and  six  memory 
registers  for  storing  variables. 
In  addition,  PCS  allows  you 
to  enter,  save^  and  execute 

programs  consisting  of  lines 
of  calculator  language  code. 
The  calculator  language 
supports  all  calculator  func^ 
tions  plus  branching  ca- 
pability. 

Software  Operation 

The  programmable  calcu- 
lator   system    consists    of  a 
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Fig.  h  Interface  circuitry. 


software  interpreter  that 
reads  input  from  the  KIM-1 
key  pad.  Input  can  consist  of 
immediately  processed  re- 
quests, such  as  requests  to 
perform  arithmetic  calcula- 
tions (e.g,,  1  +  5  "  ),  requests 
to  display  the  value  of  a 
variable  {e.g.,  A  =  ),  or  pro- 
gram related  requests,  such  as 
a  request  to  enter  a  new 
program  or  a  request  to 
execute  a  stored  program. 

Two  special  techniques  are 
needed  to  be  able  to  support 
these  functions  with  the 
standard  KIIVl-1  key  pad  and 
display.  First,  since  you  will 
need  to  enter  50  unique  key- 
strokeSj  and  the  KIM-1  key- 
pad only  has  23  keys,  a  tech- 
nique of  shifting,  like  upper 
and  lower  case  on  a  type* 
writer,  is  used.  Keys  0-9  alone 
represent  the  digits  0-9,  Keys 
A'F  alone  represent  variables 
named  A-F.  Keys  AD,  DA, 
PC,  and  GO  represent  special 
functions  to  be  described 
later.  The  +  key  is  used  as  a 
shift  key.  Entering  the  shift 
key  and  then  entering  0-9  or 
A-F  produces  one  set  of 
special  characters  (e,g,,  shift, 
3  is  the  multiply  symbol)* 
Entering  the  shift  key  twice 


Program  Description 

The  software  system  con- 
sists of  the  following 
routines: 

INITIALIZATION  -  readies 
the  calculator  for  input. 
INTERPRETER    -    displays 
the  output  buffer  and  then 
w^its  for  a  line  of  input  to  be 
read-    ft    then  examines  the 
line  and  exits   to  the  proper 
command  handler. 
READLINE  -  reads  one  line 
from  the  key  pad. 
READCHAR    -    reads    one 
character  from  the  key  pad, 
tt  converts  the  character  tc 
the     correct     format     foi 
internal  processing, 
CALCDRIVER  -  drives  thi 
calculator  chip  with  one  lin< 
of   calculator  language  cocfc 
and  then  reads  the  results  o 
the  execution  of  the  line, 
LINEHANDLER    -    takes 
line    of    calculator    languag 
code    and    prepares    it    fc 
CALCDRIVER  (i.e.,  replace 
variables    with    their    actui 
value).  After  the  line  has  bee 
executed,     LINEHANDLEl 
translates  the  result  so  it  ca 
be  displayed  or  stored  as 
variable. 

EDITOR    —    reads    lines   t 
calculator  language  code  ar 
stores  them  as  a  program, 
GOPROG    -  takes  a  store 
program  and  sends  each  Mr 
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to  the  LINEHANDLER  for 
execution.  After  each  line^  it 
checks  and  processes  any 
branch  requests, 

WRITE/OUTPUT  -  displays 
a  result  or  variable. 

Hardware  Operation 

The  actual  arithmetic 
operations  arc  performed  by 
an  MOS  Technology  calcula- 
tor chip  7529*103.  The  sche- 
matic for  interfacing  this  chip 
to  the  KIM  is  shown  in  Fig.  1. 
The  hardware  uses  one  un- 
usual technique.  The 
7529-1 03  is  designed  to  work 
with  a  neptive  7.5  voltage 
supply.  The  chip  is  connected 
so  that  its  operating  point  ts 
shifted  to  use  a  positive  volt- 
age supply  by  reversing  the 
ground  and  Vdd  connections. 
To  make  the  chip  TTL  com- 
patible^ the  positive  voltage 
level  is  lowered  to  5  volts. 
This  is  outside  the  range 
recommended  by  MOS  Tech- 
nology (-6  V  to  -9.5  V),  but 
most  chips  should  work  cor- 


rectly. 

Keystrokes    are    sent    by 

KIM  to  the  chip  over  lines 
Y1-Y4.  Results  are  sent  back 
to  KIM  over  lines  SA-SP.  The 
chip  synchronizes  all  its 
operations  by  using  the  digit 
strobes  (D1-D12).  The  digit 
strobes  are  tied  together,  and 
KIM  uses  these  as  synchro- 
nizing pulses  to  know  the 
proper  time  to  enter  data  and 
read  the  results. 
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Fig,  3,  Keys  with  corresponding  cJiaracters  and  functions. 
Note:  X2  is  X  squared,  I  OX  is  10  raised  to  the  X  power,  EX  is 
E  raised  to  the  X  power,  LN  is  natural  log  of  X,  LOG  is  log 
base  10  of  X,  YX  is  Y  raised  to  the  power  X,  X*  Y is  exchange 
X  and  V;  and  DGR  corrwrts  back  and  forth  from  radians  to 
degrees. 


Why  did  I  use  a  calculator 
chip  to  perform  the 
arithmetic  operations  instead 
of  doing  everything  in  soft- 
ware? I  can  best  explain  why 
by  listing  the  pros  and  cons 
of  doing  it  this  way  and  then 
by  indicating  which  reasons  I 
weighed  most  heavily  in  my 
decision. 

Pros  for  using  a  calculator 
chip: 

1.  All     the     complicated 
routines     for    high-precision 
arithmetic  and  scientific  func- 
tions are  coded  and  debugged 
in  the  calculator  chip. 

2.  Those  routines  don't  take 


up  KIM  memory.  Therefore, 
the  entire  system  can  fit  in 
the  KIM  1  K  of  memory. 

3.  The  routines  are  in  ROM 
and  don't  have  to  be  loaded. 

4.  I  could  get  the  chip  for 
less  than  $10. 

5.  The  design  for 
face    of    the    chip 
already     existed 
knowledgements). 

Cons  for  using  a  calculator 
chip: 

1,  It  takes  longer  to  perform 
the  arithmetic  operations  due 
to  the  handshaking  between 
KIM  and  the  chip. 

2.  It  uses  up  I/O  lines. 


the  inter- 
to  KIM 
(see     ac- 


777e  entire  system  ,  .  .at  home  in  the  den. 
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VALUE  IN  HEX:  XX  MEAWS  DON'T  CARE 


4C1001202000FOF8 
4CCA03C9F4D0034C 

EAEAEAA90085D9A0 
A5DFC9F3D007A001 
07a8C6D910E3D0DB 
CBlOD6A9008  5e020 


A00  2B 1EDC9E2D00  3 
A003  2  0B2  024C0OOO 
02  84F7205300A4F7 
A5D991ED60C9F0D0 
C9F1F0D791EDE6D9 
8C1E20AF1 7D0Fe20 


AFl 7F0FBE0AF17FO  F62 06 A 1FC9 I S I 0E7 


e5ElA280A00596E7 

F 0C9F2F 02  400  IE A6 
0OD002A9OC0A0A0A 
OA10FAO5F6  85DF5  0 
300494E710F9C9F2 
B9E71FD003B9CA00 
9FACB9C6D3000000 
000000  00000  10780 

xxxxxxxxxxxxxxxx 

e080808080B9F7BS 
A9EA8DAE02eDAF02 
A9FBSDAF02A92  0aO 
178D02O04C00OO00 
0000000000000000 

oooooooooooooooo 

e080e080B4B4FF00 

oooooooooooooooo 
oooooooooooooooo 

000  08  0808  0808080 
SOS0808080808080 
8080808080 CI  8080 

aoaoci8ososo8080 

8080808080808080 
A9C19D0001EBA90A 
OOOOOOOOOOOOOOOO 
A9  0F8D0  317A2  0  0BD 
D6A5D5C9FFD00  34C 
200S1C85D5A0042C 


8810FBC910900e09 
E0D004C90A1016C9 
0A85F6A901CA3003 
0  2E6E0A6E0A0EDCA 

F09DA4E1C010B005 
a 5EG6 00 00 00 00 092 
0OOOB9B8S0BDF30O 
B 08  0  8  08  08 00  001 XX 

xxxxxxxxxxxxxxxx 

B980S00 0000 00000 
2  00002A9 10eDAE02 
OOOOA9  8  08D0100A9 
OOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOO 
OOOOOOOOOOOOOOOO 
80a080C18080a080 
CI  80808080808080 
8080808080808080 
80808 0808 0808 OCl 
808080aOC1808080 
4 CD4 170000000000 

OOOOOOOOOOOOOOOO 
640186D6202302A6 

8C02E8E0034C0702 

021730FBA214CAD0 


0230  FD2C021730F1A5D5 

02  4  0  AACAFOOC2C02  1710 

0250  A505290FAA2C0217 

026  0  021 73  0FBaE02  178  8 

0270  A0  0SA2142C021710 

0280  860  18S30EA2C0217 

0290  BDa70i997A01C8CA 

02A0  60A94CaO05172CO7 

02BO  6000A001BiED8SD9 

02C0  A266C8B1EDC6D9F0 

02D0  B9C500A820E001EA 

02E0  C917A4E1D0DC9D00 

02F0  9D00  0  1E8  8  5DFA9FF 

0300  A4DFC010B00286C5 

0310  AOOOB9  7A0109S09D 

0320  B97A012980F00BA9 

0330  71O1E8C0COOCDODA 

034  0  C9SODQO30C6EO18C 

0  350  01D00  3C8DOF8  8  8  88 

0360  ODe601F003098060 

0370  4A4A4A4A60C9  8  0F0 

0380  F0OCCA10F8A2OAC9 

0  39  0  0  3A6E06  0C1 112  131 

03A0  A90085ED85D82020 

03B0  85D771ED6902A000 

03C0  A6D7A9  0  09D00  014C 

03D0  84D7A90085ED20AF 

03E0  B1EDF015D0EEA8A2 

03F0  O0F006AAD0F3eA 10 

1780  A005A20581E4D001 

179  0  1 89865E685E3A20A 

17A0  AF172C071 710F8C6 

17B0  7F8D41 17A000A209 

17C0  C8C00690F320301F 

1700  03EAEAEA85DFB900 

17E0  ESC8C6DFD0FQ60 


C9FFF0344A4A4A4A 
FB2C02 1730FB10F1 
10FB8E0217A2002C 

D0BD2  0A102EAEA60 

FBCAD0FDAO001799 

30FB10E6A001A20A 

10F6AD86018D7A01 

1710FB2C001710FB 

A9B4a064  0 1806501 

23C91 0B019e4ElA8 

EAB902  010AF00  320 

01E8DOD6C962D004 

9D0001200002A271 

8ElE03aE3003A200 

64012075039D7101 

0aE89D64  01A9C2  9D 

A00OAD7OQ10D6F01 

7101A064A980D900 

888884E4A5DF290E 

A5DFC9C1D002A900 

1A86E0A20BDDE71F 

C0F003A209EABD94 

41S16171S191A261 

OOF01518A001A5ED 

9 1 EOa  5EDa6D8D0E6 

0300A5D8F02FA4EO 

1720B202100aAOOO 

OOBD00018aF007C9 

DBA5D7  8  5ED4C0OO0 

6095E78eCAl0F5Da 

86E2A952aD07 1720 
E2D0EFA4E3D0D3A9 
B9E7OO04FC2O4E1F 
60A9B2  9D00  01E8A9 
O1C980F0049O0001 


Fig.  4,  Hex  program  listings. 


3.  Someone  has  to  develop 
the  hardware  and  software 
interface  to  drive  the  chip. 

The  factors  thai  led  me  to 
use  the  calculator  chip  were 
that  I  only  had  1 K  of  RAM 
on  my  KIM,  I  did  not  want  to 
code    and    debug   arithmetic 


routines,  the  interface  for  this 
chip  existed,  and  I  was  not 
concerned  about  longer  exe- 
cution times. 

Calculator  Language 

The  calculator  language  is 
built  to  drive  the  7529-103 


KIM    mounted  on   aluminum   chassis   box   with 
TVT6-L  and  cakulator  interface. 


Lancaster 


chip.  The  compk:te  specifi- 
cations for  the  calculator  chip 
and  its  cnd^y  operations  come 
with  the  chip  ("MOS  Specify 
cation  for  Single  Chip  40  Key 
Scientific  Calculator  Array'*), 
so  I  will  not  exhaustively 
repeat  them  here.  The  docu- 
ment is  worth  reading  when 
you  implement  the  system. 

Calculator    Entry   Operations 

Range:  Inputs  and  outputs 
can  be  positive  or  negative 
numbers  between  1  x  lOE  - 
99  and  9.9999999  x  lOE  + 
99  (read  the  10E  as  ''ten 
raised  to  the  power*').  The 
mantissa  can  be  up  to  8  digits 
plus  a  decimal  point  with  a 
maximum  of  7  digits  to  the 
right  of  the  decimal  point. 
Either  after  or  during  the 
entry  of  the  mantissa,  the 
algebraic  sign  can  be  changed 
entering  the  change  sign  key 
(CHS).      An     exponent     ts 


entered  by  pressing  the  enter 
exponent  key  (EEX) 
followed  by  one  or  two 
digits.  Either  prior  to  or 
during  the  entry  of  these 
digits,  the  sign  of  the  expo- 
nent can  be  changed  by 
pressing  the  CHS  key  (e.g., 
1J  =  \J,  IJ  CHS  =  -1.7,  1.7 
EEX  12=  TJx10E+T2,  1.7 
EEX  CHS  4  ^1.7  X  JOE -04). 
Results  that  exceed  8-digit 
accuracy  will  automatically 
be  converted  to  scientific 
notation. 

Ma  the  ma  fiia!  Opera  i  ions : 
The  operators  (+,  -,  x,  -^^  YX) 
all  require  two  variables  as 
input  (e.g.,  2  +  3  =  5).  Read 
YX  as  Y  raised  to  the  X 
power  (e,g.,  2  YX  3  =  8.), 
The  operators  (SIN,  COS, 
TAN,  EX,  lOX,  N!,  LOG, 
LN,  X2,  1/X,  Vx)  ail  require 
one  variable  as  input  and  are 
executed  immediately  upon 
entry      upon     the     current 


M, 


02 


operand.  Read  EX  as  E  raised 
to  the  X  power,  1 0X  as  10 
raised  to  the  X  poweri  and 
X2  as  X  squared  (e.g.,  5  1/X 
=  0.2,7X2=49), 

Operands  may  be  complex 
expressions  contained  within 
parentheses  (e-g.,  (1  +  5)  x  (2 
+  7)  =  54), 

You  can  reverse  the  order 
of  factors  in  a  two- variable 
operation  by  hitting  the  ex- 
change key  (X-Y),  For  ex- 
ample, 2 -^  3  =  .667,  but  2 -^  3 
X'Y=  1.5. 

The  clear  key  (CA/CE) 
clears  all  data  registers  except 
the  memory  regis ter.  The 
calculator  system  auto- 
matically performs  this  clear 
for  you  before  each  line 
entered. 

Pressing  the  store  key 
(STO)  stores  the  last  result  in 
the  calculator  "S  memory. 
Recall  (RCL)  recalls  the 
calculator's  memory.  Memory 
add  (M+)  adds  the  current 
data  to  the  memory  register. 
Later  you  will  see  that  this 
memory  register  can  be  used 
for  branching  control  for 
calculator  language  programs. 

In  summary,  you  enter 
statements  just  as  if  you  were 
using  an  algebraic  calculator, 
entering  data  left  to  right  as  it 
would  appear  on  a  sheet  of 
paper. 

Special  Keys 

a9:  Enter  digits  0  9. 

A-F:    Enter   variable    names. 

There  are  six  variables  each 

named  by  a  unique  letter, 
A-F. 

GO:  The  GO  key  is  equiva- 
lent to  the  carriage-return  key 
on  a  typewriter.  It  signals  the 
system  that  the  line  is  com- 
pletely entered  and  it  is  time 
to  process  the  line.  AH  lines 
must  end  with  the  depression 
of  the  GO  key  (e.g,,  2  +  3  - 
GO  would  result  in  the  dis- 
play of  the  answer  5). 

After  the  GO  key  is 
pressed,  the  system  will  dis* 
ptay  the  result.  If  there  is  no 
result  to  be  displayed,  as,  for 
example,  while  you  are 
entering  lines  of  a  program, 
the  system  will  display  the 
letter  G,  Pressing  GO  after  a 
result  has  just  been  displayed 
will  redisplay  the  last  output 


Formula:  CI  =At(1  +  Sl^  .  iJ 

PC        GO 

t1  +  B)  YX  C  =  D      GO 

Ax  (D   -IJ  =  GO 

GO 


1000=  A         GO 
.06  -  B      GO 
1  -C   GO 

Shift  /E     GO 


message.  This  is  useful  if  the 
last  output  was  a  result  with 
more  than  6  digits^  and  you 
wish  to  see  the  whole  output 
again  scanned  across  the 
display* 

AD:  The  AD  key  will  delete 
the  last  character  entered.  It 
is  a  backspace-and-erase 
character*  After  AD  is 
pressed,  the  system  will  dis- 
play a  C  (for  character 
deleted)-  For  example,  5x3 
=  GO  results  in  the  answer 
15;  5  X  3  AD  5  =  GO  results 
in  the  answer  25, 
DA:  The  DA  key  deletes  all 
characters  in  the  current  line 
(delete  all).  It  resets  you  back 
to  the  start  of  the  current  line 
(e.g„  5  +  2  DA  6  +  3  =  GO 
results  in  the  answer  9),  After 
pressing  the  DA  key,  the 
system  will  display  an  L  for 
line  deleted. 

+  :  The  +  key  is  the  shift  key. 
Each  successive  pressing  of 
the  shift  key  will  display 
another  S  in  the  display,  so 
you  can  keep  track  of  the 
number  of  shifts  entered.  For 
example,  to  enter  3^5  =  GO, 
you  would  enter  3+4  5+6 
GO,  where  +4  represents 
divide  and  +6  represents  the 
equal  sign* 

PC:  The  PC  (program  create) 
key  deletes  the  previously 
stored  program  and  allows 
you  to  enter  lines  that  will 
represent  a  program.  Note 
that  PC  is  a  single  character 
line  and,  ttke  all  other  lines,  is 
terminated  by  the  GO  key. 

Entering  Lines  for  Immediate 
Execution 

All  basic  PCS  lines  end 
with  an  equal  sigi  (=)  and 
then  GO  (e.g.,  1  -i-  5  =  GO 
results  in  the  answer  6; 
remember  that  the  plus  sign 
was  entered  as  a  shift  /I  )• 

PCS     also    supports    the 


enter  program  create  mode 

enter  line  1 

enter  line  2 

exit  PC  mode  (Note  that  you  really  did  enter 

two  successive  GOs). 

(Note  that  D  is  used  as  an  intermediate  variable.) 

set  A  =  1 000  =  principle 

set  B  =  6  percent  interest  per  year 

set  C  =  1  year  (interest  compounded  yearly) 

execute  program 

Ftg.  5. 


saving  of  results  in  any  of  the 
six  variables,  named  A,  B^  C, 
D|  E,  and  F,  To  save  a  result 
In  a  variable,  end  the  line 
with  an  equal  sigOi  followed 
by  the  variable  name, 
followed  by  GO.  Try  the 
following:  1  =  A  GO,  2  =  B 
GO,  A  +  B  =  GO,  The  system 
should  respond  with  the 
answer  3.  Remember  that  the 
equal  sign  is  entered  as  shift 
/6  and  the  plus  as  shift  /I. 
Also,  note  that,  as  you  enter 
each  statement,  the  system 
will  give  you  the  intermediate 
result  To  display  the  value  of 
a  variable,  enter  the  variable 
name,  an  equal  sign,  and  GO 
(e,g,,  B  =  GO  will  display  2). 
Try  another  example  with  A 
and  B  set  from  above.  (A  +  B) 

YX  (B  X  3)  =  GO.  This 
calculates  3  raised  to  the  6th 
power,  and  the  answer  should 
be  729. 

Program  Creation,  Execution, 
and  Branching 

PCS  allows  you  to  enter  a 
program  consisting  of  one  or 
more     lines     of     calculator 


language  code.  To  create  a 
program,  enter  PC  (program 
create)  and  GO.  The  system 
will  display  a  P  after  you 
enter  PC  and  G  after  you 
enter  GO.  Now  enter  lines 
just  as  if  you  were  entering 
them  for  immediate  execu- 
tion. Remember  that  each 
tine  ends  with  a  GO.  To  end 
program  creation,  enter  two 
GOs  in  succession.  To 
execute  the  program,  enter 
shift  /E  GO, 

For  example,  to  calculate 
compound  interest  where:  A 
-  principle,  B  =  interest  per 
compounding  period,  and  C  = 
number  of  compounding 
periods,  enter  the  program  in 
Fig.  5. 

The  system  will  respond 
with  60,0  as  the  interest  for  1 
year.  Now  try  it  for  10  years 
by  entering  10  "  C  GO  and 
then  shift  /E  GO.  The  answer 
will  be  790.8477. 

Now  for  branching:  When 
you  write  lines  of  code  on 
your  worksheet,  number  each 
line  of  the  program  starting 
with   1.   These  assumed  line 
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a 


1,  Count  to  4 
A  » loop  ccHtntflT 
B*'  turn 


PC 


GO 


Enttf  progrvn  C3nte  mo^t 


P 

n 
o 

G 
R 
A 
M 


1, 
2. 

4. 

6. 


3>A    GO 
O^fl    GO 

A-1  =  A 
A-3    GO 
B=        GO 


GO-1 
GO 


Loop  if  A 
i$  positive 
Fill  through 
it  A  negative 


1  Sot  kiop  oowuer  to  3 
iM»2  Sti  tunii  to  3«nii 
Line  3  Add  1  to  B 
y  nv  4    Reduce  A  btf  1 
UntS  If  Aiipotitive^go  to3 
Unofi  OJiplay  B 


GO 
Shift  /E 


GO 


Ek^  from  program  creite  mode 
EK^cute  prngrsFfi;  systam  w^ll  display 
*nniver      B  ■  4, 
We  can  sLmpHfy  ttit  bfinch  mechanism  by  uung  the  calcutator's  memory  os  ibfl 

Loop  counter n  B  b  itill  the  sum. 


PC        GO 


Entsr  p^o^fim  create  mode 


p    1. 

3-&TO>     GO 

Uni  1  Sti  loop  couniBf  =  3 

n    z 

0  =  B    GO 

LMia2  Sini4Jm  =  0 

0    a 

B+1=B      GO 

Lim  3  Add  1  to  B 

G      4 

RCL-1-OT0-3  GO 

Un«  4   Reall  memory.  lubtrKi  1 ,  mv 

R 

now  ¥ilue  md  brmcii  to  3  if  po^tnr* 

A 

M 

GO 

Exk  pfp^vn  cmte  mocie 

StHffTE         GO 

£«Ki/te  pfponm^  tytOfn  witi  dtipl«y  ■  4 

B  =  GO 

OtipUy  B  (equd  to  4^ 

VL  CMailatm  loan  fvymviti 

A  =  Amount  borrovved 

B  *  YCBiiy  intierBst 

C  ■  Months  to  f  epa V     ^  m  /  n  i 

Formula 

P«Vf"«"'"l.[1HB/12ll-C 

PC        GO 

Enter  program  create  mode 

P       1. 

B-  12  =  D    GO 

Unfl  1 

R      2. 

Ax  D  =  E     GO 

Urit2 

0      3. 

(0  +  TJ      YXCCHS-F           GO 

yne3 

G      4. 

R 

A 

E-(l-n*     GO 

Urit4 

GO 

E»il 

II 

40QO«  A      00 

B0ff0w<tt  S4000 

.ms  =  B       GO 

fJI  pwcant  iniertst 

a>-c       GO 

30  mofitfii 

5hifi/E     GO 

Eiteciite  proonm.  vtewv^  will  be 

1S0l31686  (which  is  yoiif  monitilv  ptymenU 
fl^Qii^  O,  E,  f  Am  usfld  a&  irrtJirmedifle  v«riBbJKi} 

3,  CateutRe  vadue  of  Inwntng  fnoney  penodlcally 

A  «  AmDufit  invested  at  ihe  stun  of  i$adi  period  Cperiod  cou^d  ba  ■  week,  manth,  or  ymif) 

B  -  jnter«$t  rate  per  period 

C"  Number  of  periods 


PC        00 


Enter  program  create  mode 


p 

1. 

C  - 1  -  STO  -    00 

LJn«  1   Sat  loop  counter 

It 

2. 

Q=D    GO 

Una  2  Setitini 

0 

X 

0  + Ax  £1  +B1--D 

GO 

Une  3  D  h  value  of  investmcfH 

G 

4, 

RCL-1-ST0-3 

GO 

Una  4  G«  ihfmiflh  "C  periods 

ft 
A 
M 

6. 

D-       GO 

Unas  OiipiavO 

GO 

Exit 

1000 -A      GO 

lnw«tt  f  1000  *t  ttw  Hart  of  etch  i^tt 

.OE^S      GO 

At  ft  peroant  interest  per  year,  compoutided 
aprnj^fy 

T  =  C    GO 

fgr  onftyttpr 

Shift /E     GO 

Execute.  ansiMf  a  1060 

5-C    GO 

Now  try  ii  for  5  yevi 

Shift /E     GO 

Execute,  tntvier  is  &G79.2S 

Fig.  6. 


numbers  will  be  used  as 
targets  for  branch  instruc- 
tions. Branching  works  as 
follows:  1)  enter  as  a  program 
line  any  acceptable  calculator 
expression;  2)  terminate  the 
expression  with  an  equal  sign 
followed  by  a  line  number 
(e,g,,  A  ==  4);  3)  when  that 
line  is  executed,  the  result  is 
tested,  and,  if  It  is  positive 
(i!cro  or  greater),  the  branch 
will  occur,  but,  if  the  result  is 
negative,  the  branch  will  not 
occur  and  the  next  sequential 


line  will  be  executed.  In  Fig, 
5j  if  A  is  equal  to  or  greater 
than  ?ero,  a  branch  to  line  4 
will  occur,  if  A  is  less  than 
zero,  no  branch  will  occur. 
Branching  to  line  zero  or  any 
nonexistent  line  will  termirh 
ate  program  execution.  After 
the  last  line  of  a  prog" am  Is 
exw:utedj  program  execution 
will  also  be  terminated.  See 
Fig.  6  for  examples. 

Summary  of  Language  Rules 

A     line     consists     of: 


EXPRESSION  =  RESULT 
GO. 

EXPRESSION  is  any  valid 
calculator  expression  with  or 
without    variable    references, 

=  is  an  equal   sign  (shift 

RESULT  is  blank  -  dis- 
play the  result  of  the  ex- 
pression* 

A-F  —  Set  the  variables 
A-F  equal  to  the  result  of  the 
expression. 

Line  number  —  If  the 
result  of  the  expression  is 
positive,  branch  to  the  line 
specified.  If  the  result  of  the 
expression  is  negative,  do  not 
branch.  Valid  tine  numbers 
are  1-9,  A  branch  to  zero  or  a 
nonexistent  line  terminates 
the  program. 

Notes 

1.  The  number  of  lines  in 
a  program  is  limited  by  the 
work  space  available,  which  is 
93  bytes.  Each  line  requires 
one  byte  per  character  {do 
not  count  shifts,  since  they 
are  not  stored)  and  two  bytes 
for  overhead  (e.g.,  A  x  3,1  - 
requires  8  bytes)-  After  a 
program  is  stored,  any  space 
left  over  is  used  for  lines  thai 
are  entered  for  immediate 
execution.  Exceeding  the 
available  workspace  will  yield 
unpredictable  results, 

2.  Each  line  that  is 
executed  is  first  expanded  by 
adding  two  clear  characters 
and  a  termination  character 
and  by  substituting  the  actual 
value  of  variables  for  their 
symbolic  names  A-F,  The 
space  to  hold  the  expanded 
line  is  46  bytes,  so  any  one 
expanded  line  cannot  exceed 
this  value.  Since  variables  can 
get  long  (e,g.,  -1,2345678 
10E  -95),  be  careful  (e.g.,  if  A 
is  123,456,  the  expand  line 
for  A  +  3-1  =  requires  16 
bytes). 

3.  If  an  F  scans  across  the 

* 

display,  you  have  overflowed 
the  calculator's  range.  Try  the 
following:  EEX99  x  100  ^, 
and  EEX  CHS  99x^001  =. 

4.  Expect  each  line  to 
require  about  1  second  to 
execute.  So,  if  you  have  a 
program  that  does  a  lot  of 
looping,    it    will    run    for   a 


while.  The  display  will  flash 
for  each  line  executed  to  let 
you  know  the  system  is  still 
running. 

5*  Try  entering  the 
numbers  6  and  9  to  see  what 
they  look  like,  since  the 
calculator  does  not  use  the 
exact  KIM  seven-segment  dis- 
play formats  for  these  digits. 

6.  The  chip,  MOS 
7529-103,  with  specifications 
is  available  from  Johnson 
Computer,  PC  Box  523, 
Medina  OH  44256. 

7.  To  run  the  calculator: 
1)  power  on  KIM,  2)  hit 
reset,  3)  set  the  interrupt 
vectors  17FA  =  00,  17FB  = 
1C,  17FC  =  00,  17FD^  IC, 
17FE  ^  00,  and  17FF^  IC, 
4)  load  the  program,  and  5) 
start  execution  at  location 
zero. 

8.  If  you  lose  control  of 
an  executing  program,  the 
best  way  to  regain  control  is 
to  hit  stop^  hit  reset  to  reset 
the  stack  pointer,  store  zero 
in  location  0171  to  limit  the 
display  scan^  and  restart  the 
program  at  location  zero, 

9.  In  scientific  notation, 
the  exponent  will  be  dis- 
played as  the  last  two  char- 
acters. It  will  be  separated 
from  the  mantissa  by  a  blank 
if  the  exponent  is  positive 
and  by  a  minus  sign  if  the 
exponent  is  negative. 

10.  To  vary  the  speed  of 
the  display  scan,  you  can 
modify  location  1797  which 
is  OA.  If  you  make  it  less,  the 
display  will  scan  faster;  if  you 
make  it  larger,  the  display 
will  scan  slower. 
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The  "ULTIMATE" 
in  CW  Reception! 


COPY  ONE 


® 


ACTUAL  SfZE 

3Vi"WIDE 
2  3/a"HIGH 
4  3/d"  DEEP 

COPY  ONE  IS  NOT  A  FILTER!  This  station  accessory  is  a  must  for  the  discriminating 
amateur  who  operates  CW,  whether  he  is  an  avid  CW  op  or  one  who  engages  in  CW 
for  proficiency  The  CW  signal  is  processed  (not  filtered)  in  a  manner  which  allows 
true  ULTIMATE  STATION  REJECTION,  a  mode  which  has  been  previously 
unavailable.  The  circuitry*  is  totally  unique  (patent  pending),a  must  for  emergency 
CW  operations.  If  you  haven't  had  the  opportunity  to  operate  a  COPY  ONE,  ORDER 
YOURS  TODAY! 

COPY  ONE  CW  PROCESSOR  SPECIFICATIONS  &  FEATURES; 


lUftimale  station  refection  (almost  unbelievable  but  true!) 
[Pitch  &  votumc  independent  of  receiver  or  transceiver 
I  Full  quieting  (i.e.,  no  background  noije)  without  Miuelch 
I  COPY  ONE  is  n0t  a  filter,  there  is  absolutely  no  ringing  or 

background  noise 
I  Plugs  into  transceiver  or  receiver/transmitler  combo 

without  modification 


IDi^rimtrutes  signals  m  SO  to  100  cycle  increments 

I  Full  break-in  CW  operation 

I  Includes  115  vott  AC  power  supply  or  may  ^ 
battery  operated 

IBuilt  in  code  practfce  oscillator 

I  LED  lock-up  controls  front  panel  mounted 


ORDER  YOURS  TODAY! 
send  $99.95  by  check 
or  money  order  to: 


LOCITRONICS 


3135  North  Cole  Road  Boise,  Idaho  83704    [206]  377-1562 


Lit 


__  j^-.-i 


■  ill 


1  2  ft* 


iptii"^ 


V 


V 


A 


.W. 


UIIREUIRIIPPIIlCKITUIH-5 

CONTAINS: 
Battery  Tool  BW-630 
Hobtsy  Wrap  Tool  WSU-30  M 
PC  Edge  Connector  CON-l 
OfP/iC  Extractor  Tool  EX-1 
DIP/IC  Insertion  Tool  INS-1416 
PC  Card  Guides  &  Brackets  TRS^2 
Mmi-Shear  with  Safety  C3tp  SP-152 
14.  16.  24  and  40  DIP  Sockets 
Terminals  WWT-1 

Tri-Coior  Wire  Dispenser  WO*30-TRI 
Hotjtjy  Board  JH*PCB-1 


$74.95 


IDP  fl.OQ  FORSHIPFItfG 
{N.  ¥,  CITY  AND  STATE  RESIDENTS  ADD  TAXJ 


OK  MACHINE  &  TOOL  CORPORATION     05 

3455  Conner  St .  Bronx,  N  Y  10475    (212)  994  6600  /  Telex  125091 
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A  No-Cost  Digital  Clock 

use  your  programmable  calculator 


If  you  already  own  or  are 
contemplating  purchasing 
a  programmable  calculator, 
you  may  want  to  try  a  no  vet 


Loc 
00 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
Z3 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

35 
36 
37 
38 
39 


Code 

59 
5^ 
59 
74 
92 
00 
02 
94 
37 
01 
04 
22 
OO 
00 
33 
00 
15 
32 
37 
03 
05 
74 
01 
94 
32 
15 
34 
00 
74 
92 
04 
94 
22 
00 
00 
01 
54 
00 
94 
41 


Key 

*  pa  use 
* pause 
'pause 


O 
2 

X  =  T 

1 

4 

GTO 

0 

0 

sto 

0 

CLR 

xSt 

X  =  T 

3 

5 

1 

xSt 

clr 
rd 

0 


4 

GTO 

0 

0 

1 

0 

R/S 


method  of  using  your  calcula- 
tor as  a  timepiece. 

My  SR-56  calculator  is  a 
versatite  piece  of  hardware, 
but  I  have  discovered  that, 
much  of  the  time,  I  use  it  for 
simple  functions  that  could 
be  done  just  as  effectively  on 
a  less  expensive  machine.  The 
ability  to  enter  programs  that 
allow  the  calculator  to  auto- 
matically solve  complex  equa- 
tions makes  the  SR-56  and 
other  calculators  like  it  spe- 
cial After  trying  out  some  of 
the  programs  suggested  by 
the  manufacturer,  1  became 
interested  in  writing  my  own 
software.  One  item  that  par- 
ticularly intrigued  me  was  the 
pause  function.  This  does  lUst 
what  the  name  suggests  — 
leaves  a  short  space   in  the 


program.  Normally  one  does 
not  worry  about  the  exact 
length  of  the  pause,  but,  just 
on  a  whim,  I  checked  mine.  It 
turned  out  to  be  about  .62 
seconds  long.  To  convert  this 
fraction  into  whole  units  that 
made  more  sense,  all  I  had  to 
do  was  put  three  pauses  in  a 
row,  giving  a  resulting  time  of 
just  under  three  seconds. 

Now  that  the  basic  time 
unit  was  established,  it  be- 
came a  simple  matter  to  write 
an  addition  program  where  a 
new  time  was  displayed  every 
two  seconds*  By  using  the 
t*  register  (conditional 
branch )^  where  a  number  is 
compared  with  another  num- 
ber in  the  memory  and  a 
predetermined  command  is 
given,  it  was  simple  to  have 


Steps  00-02  Thts  gives  a  two  second  intervaL 

Steps  03-07  This  subtracts  .02  (two  seconds)  from  running  total. 

Steps  08-13  Running  total  compared  to  next  lowest  minute  mark. 

Steps  14-20  Running  total  stored,  check  made  to  see  if  it  is  0. 

Steps  21  -25  T-registef  decremented  to  nex  t  lowest  minute  mark. 

Steps  26-34  Running  total  lov^red  to  next  minute  (.4  subtraciedK 

Steps  3S39  Flashing  display  for  00  seconds. 

Table  h  Ten-minute  ID  timer  explanation.  When  reading 
display  figures^  those  on  the  left  of  the  decimal  point  are  the 
minutes^  while  those  on  the  right  are  the  seconds. 


the  calculator  replace  a  .6 
with  a  1  at  the  minute  mark 
and  start  over  with  L02  and 
so  forth. 

Between  using  the  t- 
register  and  die  pause  func- 
tion, it  is  possible  to  write  a 
12-hour  clock  program  or 
even  a  ten-mtnuEe  count- 
down program  thai  could  be 
used  by  hams  as  an  ID  re- 
minder or  possibly  a  dark- 
room timer. 

The  accompanying  pro- 
gram is  meant  to  serve  as  a 
starting  point.  It  can  prob- 
ably be  reworked  for  almost 
any  programmable  calculator. 
As  a  novice  programmer,  I 
have  made  little  attempt  to 
hone  the  program  down  to 
minimum  size  A  variety  of 
approaches  can  be  taken,  I 
have  shown  only  the  one  I 
found  most  easy  to  grasp* 

If  you  need  super  accu- 
racy,  then  lime  programming 
may  not  be  for  you.  Bot^  if 
you  enjoy  writing  your  own 
calculator  programs  and 
would  frke  to  show  some 
unique  and  useful  software  to 
your  friends,  then  give  it  a 
try." 


Fig,    L  Program  listing.  Reg- 
ister 0  is  time. 


Step 

Procedure 

Enter 

Pfft^ 

Display 

1 

Enter  program 

* 

2 

Reset  and  Cl€ar 

RST  CLR 

0 

3 

Set  t-register 

9 

xSt 

0 

4 

Enter  initial  time 

9.6 

9.6 

B 

Start  clock 

R/S 

6 

Ten-minute  mark  has  been 

reached  (flashing) 

9.99999999999 

Fig,  2  User  instructions. 
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50  inn  QCPEHTIQS  220  nso 


mil 


THE 


"^^vv    Hi  Pro  Mk  I 


•State-of-the-art,  full-feature  repeaters  that  boast  broad  1 

range  temperature  and  electrical  stability  for  use  in  an 

uncontrolled  environment 

*  Low  current  drain— A  plus  for  emergency  12  volt  stand-   5V^i"x  19"x  13'  ■ 

by  t>attery  operation 

•The  receivers  develop  maximum  usable  sensitivity  and 

sideband  rejection 

•The  transmitters  develop  15  Watts  Minimum  of  clean  rf 

and  a  faithful  reproduction  of  the  input  signal  insuring  an 

extremely  good  sounding  repeater 

'Includes  a  high  quality  dynamic  microphone  and  a 

detailed  instruction  manual 


OPTIONS 

Oupiexers 

Basic  auto  patch 
Matching  cabinet 

.0005%  High  stability  crystals 


Available  Separately: 


COR  Identifier:  Alt  on  one  board,  programmable,  fu lly  ad- 
justable, time  out  (.5-7  min.),  hang  time  (0-1  min.),  Iden- 
tifier (1-10  min.)»  tone,  speed,  volume,  LE,D.  outputs,  low 
current  drain  CMOS  logic,  plugs  for  easy  installation  and 
removal  plus  much  more.  Completely  assembled  $79.95 

Basic  Repeater  2  M  130-175  MHz  Basic  Repeater  for 
2  meters  with  all  the  features  of  the  Hi  Pro  Mki  less 
the  power  supply  and  front  panel  controls  and  acces- 
sories $499.95 


Miiggiore  Electronic  Jjaboratory 


so  MHz  $789.95  450  MHz  $799.95 

1 44  +  220  M  Hz  $699.95  Plus  Shippi ng    PA  ft&s,  add  6%  tax 


S4S    WESTTOWN    l=?D. 
Wi^ST    CHESTER,    PA.     193BO 


M3€ 
PMOME  215  436-60S1 


W)  Wire  wrapping  center 


MIMIMUM  ORDER  S2SJ0.  SHIPPING  CHARfiE  SKDO.  N.Y,  tiV(  AND  STATI  RESIDENTS  ADD  TAI 


OK  MACHtJSE  ASD  TOOL  CORPORATION 

3455  CONNER  STREET.  BRONX.  NEW  YORK,  N.Y.  10475  U.S.A. 

PHONE  (212)  994-e6DD  TELEX  NO  125091 
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The  BASICS  of  L-Network  Design 


your  micro  makes  it  simple 


At  Gerbens  K7SBK 
1038  E.  6th  Place 
Mesit  AZ  S3203 


An  L-network  consisting 
of  a  single  coil  and  a 
single  cdpacitor  can  be 
used  to  match  a  purely 
resistive  line  to  anv  com- 
plex impedance-  Only 
three  L-networks  are  re- 
quired to  do  the  job,  as  ex- 
plained   by    Robert    Leo 

W7Lr;^ 

The  three  configurations 
are  shown  in  Fig.  1  Each 
network  is  designed  to  pro- 
vide impedance  matching 


R  lii 


^T^  C 


between  a  pure  resistance 
(RJ  and  a  complex  im- 
pedance Z  (R  +  jX).  Each 
network,  however,  will 
only  work  for  specific  com* 
binations  of  R  and  2.  The 
job  of  normalizing  the  R 
and  Z  values,  selecting  the 
correct  L-network  config- 
uration, and  then  cranking 
through  the  calculations 
for  that  configuration  is  a 
good  iob  for  your  micro- 
computer 

Where  to  Use  an  L^Setwork 

Let's  say  you're  con- 
structing a  vertical  anten- 
na for  40  meters.  You  will 
probably  need  a  matching 
network  to  go  between  the 
50~Ohm  purely  resistive 
coaxial  feedline  and  the 
complex  impedance  situa- 
tion found  at  the  feedpoint 
of  your  new  antenna.  You 


L 

i 

H 

* 

ft  IN 

COM 

PL£)( 

METWOftK    ^ 


?r 

}l 

m  IN 

t  C0ltf»tEX  I 

METwOtH  a 


COMPLE)l 


p«ETwon«  c 


Fig.  1.  Three  L-network  conflguratiom. 


can  calculate  what  this  im- 
pedance should  be  but 
rarely  is.  Practically,  you 
will  have  to  use  a  noise 
bridge  — or  an  R-X  im- 
pedance bridge,  if  you  can 
beg.  borrow,  or  steal 
one  —  in  order  to  determine 

RUN 

^  NjETWOHK  DESIGN 

wHJtr  IS  "rHE  XNpgr  ihpedance  to  l 

JTETWOBK?  ^ 

EMTtH  THt  COMPLEX  iUPEDAHCE  OF 

TBS  LOADi      FIRST  THE  R^ISTrVB 

COMP09IE1T  UfB  THEH  TBS  BEiU^UrB 

COKPOSEKT. 

RESISTI7S   (OflHS)    1^ 

REACTITO   (CAPACITIVE-  C-)|   INPUCTl 


HSTW03K  A  USED 

CAP.    REACT ASCS  =  8^32^^ 

IICDQCT,  HEACTAHCE  =  86.3?  _n. 


PEBQ-   Hf  KHZ?  2*£ 
CAP,=  262*1  PICOFABABS 
CAP.    HEACTANCE  «   &»+,3XL 

IimUCTANCE  =1.9  MICROHENBIES 
ItmUCT.   REACT AWCE  =  86.3  J^ 
INPUT  2=  ^ 


WA2fT   T  0» 
i*EfT£a  A  NEW  FSEQ.? 
2-DlSIGN  A  STEMT  rrETWORK? 
3-RSVIiSf  NETWORK  A? 
k~BTGP7 

PREQ,  IN  MBZ?  iWaiO 
CAP.    =   13^-6  PICOFAHADS 
CAP,    REACTANCE  =  flJ^^^^j^ 


the  values  of  the  complex 
impedance. 

Program  Discussion 

Look  at  the  sample  run 
[Fig.  2),  and  you'll  see  that 
both  the  input  and  com- 
plex impedances  are  first 

IN'Dg(7r.=   ,9  HICROHETRIES 
irroUGT.   HEACTOCE  -  36*3a*L 
INPUT  Z  -   ^ 
CCI^LEX  Z  =  1*^2  +  90 


WA5T  TO? 

UE^£R  A  niai  Fd£Q.t 
2-DSSIGN  A  NQf  KSTWOM? 

3-R5:?iar  netwo,^  a? 

?  1 


iir 


-lIIiDOCf  1-^ 

t 
«     OCT 

CAPACITY 


1 

t 

If  E31IDRS  A 

TO  cozrriMJE:  EifiER  ajty  mimm 

0 

CAP*   -  133,6  PICOFAHADS 

CAP.   aSACTTANCg  =  aV-3  ^L 

E?n3L'CT,   -   ,9     mCHOFSfmiES 

mmrcT,  reactancs  -  86,3ri. 

JLS^OT  z  «  5^ 

OHPLSX:  t  =   lh2  ^  90 

■^pr^hrib^b^^^  -^^  ^   ^  ^  ^  ^  -^^ 


t-SNTEa  A  nm  FREg.? 

a-PESIGN   A  fim   NETWORK? 

J-RET^lETrf  KBTWORK  At 
>fc-ST0P7 

REAE^ 


M 


Fig,  2.  Sample  run. 
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to     ?0H  XarlT016?f*-;irE3Cr 

12     #*  I.  lETiflSaK  DESIGN* 

IV     ^  - - 

18      FCIRX^T01000:K£XT 
20      0^CHa$Cl5£) 

22     lUPOniRAT   IS  THE  INPUT  1HPE1> 
&SCB  TO  J,  RSriiOHE?  ",H1 

2%    #-iarrst  the  c(MPL£X  ikpsouce 

OF* 
26     #*THE  LOAD;   FLBST  THE  RESIST 

IVE" 
28     #"COKPOWKNT   ATTD  THEN  THE  RE  AC 

Tiire^ 
30    ^■ccMPoyfEaT,- 

36    A=^mtB=n/m 

38  GOSOB13^ 

»iO  X?  A>-5  THEir  ^  ELSE  Ml- 

h2  IF  B>1  THH?  56 

M^  IF  i^  THiM  ^16^  ELSE   5& 

%6  IF  B<t  TSm  kB  ELSE  5^ 

50  IFD>.5  friSJr  ?6 

52  IF  A<,5  TEEN  5^  ELSE  60 

9^  IF  B)1   THEN  6B   EX&E  60 

5fc  GCSOB  92 

58  CT^C (-2*B1 *X)+53/{2*(a*H1 )) 

60  Ll=t  (HI  •I)+(CT*(a*Bl ))  >/Il 

6Ji(-     ilSs^A"^ 
66  GOTO   102 

68      GOSITB   92 

70      L1=CS*fl1*X)+K 

TV  #"3KiiOBK  a  eSED- 

76  WP^m^ 

73  GOTO   102 

So  L1=(3QKr(Rl*H-R*H))-X 


S2  S2=Cl1+3:)*CLl+X> 

Bit  Cl=CS2*<H*a))/CLl+X+*OO00OOl) 

86  #»IEniOHK  G  BSSD*» 

88  Vp=^C* 

90  GOTO  102 

92  Md^TCi  •HI  *X*X 
91+  Y=J4*ai*{R-Rl) 

93  K^gRTCW+^r*2) 

100    RsrufUi 

102     #*CAP.  SEACTAHCB=  «iI5TtC1»lOO> 

/100|0$ 
104-     #''IKDDCT -REACT AKCE3  "-INT(L1* 

100)/l00i0$ 
106     COSUB  Ijlf 
108     IIiTDT"FRSq*  IB  KHZ.?",? 
tlO     0=1/(01  •2*3,  lVl59*F> 
112     L3Ll/t2*3,lVl59*P> 

ii¥   c=iin'<c*iooooooo)/io 

116  L=IOTCL*10)/10 

11a  #'*CAP*=  "JC?*   PICOFARADS'* 

120  #*'CAP. REACT A:rCD2   "jIKTCCI  *10)/10|0$ 

122  #*I«IJOCX.=  *5X|*TCi;caOHERHlES'* 

12V  #*linJOCT,HEiJCrAJfCE=  "ilKTCLI^lOVlOjOS 

126  #■  im^OT  Z^  "iHllOf 

128  f-CCHPlES  Z=  "iBj*  +  *;X 

130  COSUB  13V 

132  OOTO  16V 

136     RETiJail 

138   #• >«-il 

IVO     #"-  — t  ISDOCT    I— — — ^ " 


1V2  #• 

iw  #- 

IV6  #"IN 

iVB  #" 

150  #" 

152  #" 

15V  #* 

156  0m-, 


CAPACITY" 

I* 


mjT^ 


162  GOTO  IIS 

16V  #-flAirT  TOi- 

166  #*   t-EJTER   A  ITHM  FREQ.t" 

168  #•  2-DSSIGN   A  NEW  rfKTWDiDC?" 

170  #"   3-RE?IS#  NETWORJt  *|N$;"   7* 

172  #"  V-STOP?" 

17*^  INPUT  D 

176  IF  D=l  THE?  IOS 

I7S  IF  Di^  THEir  22 

18Q  irD-4THEN£44 

182  poa  i&si  TO  85#««iifS3cr 

ISV  IF  !IS»*A"  THEN  130 

186  IF  NSs"B-  THEM  190 

IBS  IF  n$^^C*'  TKEJI  218 


1^    #-"*#-ifEnHraK  A» 

I6O  IffPtfT'T^O   COnTIKHE  StTER  AHY   MUKBER-jZ 


190     #- 

1    C  l» 

192     #* 

I  A  r 

19V    #*^ 

.—t  p  1-.^- " 

196     #^ 

1      I              i» 

198     #* 

t     t              1- 

200     #- 

it 

202     #" 

1    ImXJCT    !" 

20V     #"IN 

**-.^— .      w 

206     #* 

1" 

208     JP" 

I* 

iC  iV         y-~^ — ' ■ — 

212     i^lBlVOHE     B^ 

21 V     INPDT*TO  COrrriNUE  EBTER  AH?  HUMBEB",Z 

216     GOTO 

11B 

218     #" 

—— *— " 

220     #" — 

«• 1    INDUCT    J- " 

2??     #* 

I 

22V  r* 

l- 

226  r'   - 

«.—«-" 

228     r^M 

CAP                                            OKT- 

230     #"     ^ 

232     #'' 

Jit 

23V     #" 

r 

p-ifL       Jtm ,, 

« 

-^gax  c» 

^lO    #«**:tiPOt-To  KJirtimis  orraa  akt  t^sss 

2V2     GOTO 

118 

2W    KMB 

F%.  J.  Program  listing. 


entered  into  the  computer, 
which  then  sefects  the  cor- 
rect configuration  and  cal- 
cutates  the  vafues  of 
capacitive  and  inductive 
reactance  required  to  per- 
form the  match.  Next,  in- 
putting the  frequency  in 
megahertz  yields  a  sum- 
mary page  which  now  in- 
cludes specific  values  for 
the  capacitor  (in  pico- 
farads) and  coil  (in  micro- 
henries). Select  the  review 
option,  and  your  computer 


will  then  print/display  a 
schematic  diagram  of  the 
correct  L-network. 

The  program  is  written  in 
D.C.S.S.  Maxi'BASIC  ver- 
sion 1  and  occupies 
approximately  2.5k  of 
RAM,  not  counting  the 
interpreter. 

Note  line  20  in  the  listing 
of  the  program:  0$  = 
CHR$a  52).  This  defines  the 
0$  string  as  Ohm,  a  Greek 
character  available  on 
Digital    Croup    systems 


because  of  the  MCM6571 L 
character  generator  ROM 
which  is  used.  If  you  are  us^ 
ing  another  system,  simply 
rewrite  line  20  to  read: 
O$  =  "ohms". 

The  program  as  listed  is 
written  for  clarity  of  con- 
tent and  not  minimum 
memory  consumption.  By 
introducing  a  couple  of 
subroutines  and  combining 
lines,  you  can  significantly 
reduce  the  memory  re- 
quired, if  need  be. 


Conclusion 

This    program    provides 
an    impedance    matching 

capability  which  is  easy  to 
use  and  belongs  in  every 
ham's  bag  of  tricks,  ■ 

References 

1.  'How  to  Design  L  Networks/' 
R.  E.  Leo  W7La  Ham  Radio 
MagazfOB,  Feb.,  1974. 

2.  '^Designing  Impedance 
Matching  Systems,"  R.  Baifd 
W7CSD.  Ham  Radio  Magazine. 
July.  1973. 
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A  COMPUTER  INTERFACES  &  PERIPHERALS  i 

V  V 

E  For  free  catalog  including  parts  lists  and  schematics,  send  a  self-addressed  stamped  envelope.  i 


APPLE  II  SERIAL  I/O 


INTERfWJE  * 


Part  r*o  2 

*  Baud  rates  up  to  30.000  •  Ptugs  into 
Apple  Peripfierai  connector  ■  Low- cur- 
rent drain  •  RS-232  Input  and  Output, 
SOFTWARE  •  Input  and  Output  routine 
from  morriof  or  BASIC  to  teletype  or 
other  senal  prsnief.  *  Program  lor  usTO 
an  Apple  I  Mor  a  video  or  an  mtelli^ni  ~ 

lemninai  Also  can  outpyt  in  corresponcieticc  cooc  v^- 
miertace  with  some  selectrica  Board  onty  —  S15.00; 
wrth  pans  —  S420O;  assembled  and  tested  —  $62^ 


ehi 


l^  1  —If  }■  *■»        ■ 


MODEM 


Part  no  109 

•  Type  103  •  Fylf  or  tialf 
dupleit  •  Works  up  to  300 
baud  •  Onginale  or  Ans- 
wer •  No  coils,  only  tow 
cost  components  •  TTL 
input  and  outptit-serial  • 
Connect  8  ohm  speaker 
and  crystal  mic.  directly  to  board  •  Uses  XR  FSK 
demodulator  •  Requires  +5  volts  •  Board  $7.60: 
with  parts  $27,50 


POWER  SUPPLY* 

Part  no  6085 

•  Board  supplies  a  regulated  +5  volts 
at  3  annps.,  +12,  -12,  and  -5  volts  at 
1  amp  •  Power  requiJ^ed  is  8  volts  AC 
at  3  amps ,  and  24  volts  AC  C.T  at  1 ,5 
amps  •  Board  oniy  $12  50;  with 
parts  excluding  transformers  $42,50 


TAPE  INTERFACE  * 

Pari  no,  111 

•  Play  and  record  Kansas 
City  Standard  tapes  » 
Converts  a  tow  cost  tape 
recorder  to  a  dtgital  re- 
corder •  Works  up  to  1200 
baud  •  Digital  in  ar>d  out 
are  TTL-serial  •  OulptJtDf 
board  connects  to  mic.  in 
of  recorder  •  Earphone  ot 
recorder  connects  to  input  on  board  •  No  coils  • 
Requires  +5  volts,  low  power  dram  •  Board  37  60 
wfth  parts  $27.50 


TV.  TYPEWRITER 


Pari  no  106 

•  Stand  alone  TVT 

•  32  charvime.  16 
lines,  modi  1 1  canons 
lor  64  cl^ar/llne  in- 
cluded •  Parallel 
ASCII  (TTL)  Input  • 
Video  output  •  IK 
on  board  memory  • 
Outpyt  for  compu- 
tef  cor^tfoited  cur- 
ser  •  Auto  scroll  • 
Non- destructive  curser  •  Cufser  inputs:  up,  down,  left, 
nghl.  home.  EOL,  EOS  •  Scroll  up.  down  •  Requtres  +& 
volts  at  15  amps,  and  -12  vqrts  at  30  mA  •  Alf  7400.  Ttt 
chips  •  Char.  gen.  2513  •  Upper  case  only  •  Board  only 
$39.00;  with  pans  $145,00 


TIDMA 


I  -^i-S^^,JSSiSifSfiSfs 


Part  no.  112 

•  Tape  Interface  Direct  Memory  Access  •  Record 
and  play  programs  without  bootstrap  loader  (no 
prom)  has  FSK  encoder/decoder  for  direct  con- 
nections to  low  cost  recorder  at  1200  baud  rate, 
and  direct  connections  for  inputs  and  outputs  to  a 
digital  recorder  at  any  baud  rate  •  S-1 00  bus  com- 
patible •  Board  only  $35  00:  with  parts  $110.00 


UART  &  BAUD  RATE 
GENERATOR* 

Part  no  101 

•  Convierts  serial  to  parallel 
and  parallel  to  ^rial  *  Low 
cost  on  board  bayd  mim 
genetaiof  •  Baud  raies^  tlO, 
^50.  300.  600,  1200.  and 
2400  *  Low  power  drain  +5 
volts  and    t2  voUs  required 

•  TTL  compatible  •  All  cf>aracters  contain  a  start  bit.  5  to 
8  data  bits,  1  or  2  stop  b^ts,  ar>d  either  odd  or  even  parity, 

•  All  connections  go  to  a  44  pin  gold  plated  edge  connec- 
tor •  Board  only  S12  00.  with  parts  $35  00  with  connector 
a66  S4  00 


8K  STATIC 
RAM 


Part  no.  300 

•  8K  Altair  bus  memory 
Uses 2102  Static  memory  chips  •  Mem- 
ory protect  •  Gold  contacts  •  Wait  states  •  Or 
board  regulator  •  S-IOO  bus  compairble  •  Vectoi 
input  option  •  TRJ  state  buffered  •  Board  onl^ 
$22,50;  with  parts  $160  00 


RF  MODULATOR 


Part  no.  1 07 

•  Converts  video  to  AM  modu- 
lated RF,  Channels  2  or  3.  So 
powerful  almost  no  tuning  is  re- 
quired On  board  regulated 
power  supply  makes  this  ex- 
iremely  stable  Rated  very 
highly  in  Doctor  Dobbs'  Journal.  Recommendec 
by  Apple  •  Power  required  is  12  volts  AC  G,T,,  oi 
+5  volts  DC  •  Board  $7.60:  with  parts  $13.50 


i«  am 


RS  232/nY 
INTERFACE* 


Part  no,  600 

•  Converts  RS'232  to  20mA 
current  loop,  and  20mA  current 
loop  to  RS'232  •  Two  separate 
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Hung  Up  On  Autopatch? 

~  build  this  frustration  fighter 


Eugene  Doren  WA6THG 
62 IB  Caffe  Empinada 
San  Diego  CA  92120 


After  successfully  oper- 
ating  the  local 
autopatch  facilities  here  in 
the  San  Diego  area,  I  decid- 
ed to  update  and  add  some 
convenience  features  to 
my  touchtoneTM  machine 
in  the  form  of  an 
autotimer. 

Many  times,  an  auto- 
matic time-out  feature  is 
incorporated  in  the  patch 
facilities  to  limit  their 
operation  to  a  specific 
period  of  time.  Failure  to 
terminate  the  patch  results 
in  an  automatic  hang-up, 
regardless  of  whether  or 
not  you  are  talking.  This  is 
as  it  should  be  and  pre- 
vents long-winded  talkers 
from  tying  up  a  very 
popular  operating  conve- 
nience to  the  ham  com- 
munity. Being  sometimes 
long-winded,  I  have  had 
the  patch  facilities  hang 
me  up.  After  going  through 
this  a  couple  times,  I  decid- 
ed that  what  1  needed  was 
my  own  autotimer  to  warn 


me  of  this  impending  disas- 
ter. Thus  was  born  the  idea 
for  the  autoreminder 
autopatch  autotimer. 

My  initial  idea  was  to 
light  an  LED  and  hold  it  tit 
for  each  elapsed  minute 
and  then  go  into  a  flashing 
mode  for  the  last  30  sec- 
onds. However,  this  re- 
quired more  circuitry  than 
i  could  cram  into  the 
touchtone  box.  I  decided 
to  simplify  the  whole 
operation  and  use  only 
three  LEDs.  One  would  re- 
main on  for  the  first  3V2 
minutes,  with  the  remain- 
ing two  going  into  an  alter- 
nating flash  mode  30  sec- 
onds before  hang-up  by  the 
patch  facilities.  With  this 
operation,  a  long-winded 
talker  has  thirty  seconds  to 
say  his  good  byes  before 
the  bomb  falls. 

Considerable   thought 

and  experimentation  went 
into  the  final  design  f 
wanted  a  circuit  that 
would  begin  timing  auto- 
matically, rather  than  one 
that  would  have  to  be 
manually  initiated.  Be- 
cause the  autopatch  facili- 
ties begin  the  countdown 
period  upon  access  of  the 
dial  tone,  the  problem  of 
beginning    my    own    timer 


circuit  was  simplified. 
Depressing  any  button  on 
the  pad  will  automatically 
begin  the  3  Vi -minute  count- 
down. 

With  the  Western  Elec- 
tric 35NIA  pad,  battery 
voltage  is  automatically 
applied  through  the  green 

and  green-white  pair  when 
any  button  is  depressed,  I 
decided  that  this  could  be 
utilized,  as  I  was  already 
using  this  switched  voltage 
to  turn  on  a  solid  state 
switch  across  the  push-to- 
talk  line  in  the  transmitter. 
I  simply  paralleled  the  new 
circuit  across  it. 

To  keep  things  simple, 
uncomplicated,  and,  most 
of  all,  reliable,  all  tran- 
sistors used  are  the  com- 
mon 2N2222A.  This  is  a 
silicon  NPN  device  with 
very  conservative  ratings 
which  is  easy  to  come  by 
and  very  rugged.  On  the 
surplus  market,  they  can 
be  found  for  as  little  as  25? 
each.  The  555  timer  chips 
are  also  available  for  a 
very  reasonable  50?  each 
on  the  surplus  market.  So 
the  circuit  presented  can 
be  constructed  for  very  lit- 
tle outlay  of  cash.  Let's 
take  a  look  and  explore 
how  it  works- 


About  the  Circuit 

The  circuit  is  a  very  sim- 
ple one  when  broken  down 
into  its  basic  components. 
Neither  layout  nor  parts 
are  critical,  with  the  excep- 
tion of  the  timing  capacitor 
used  in  the  3  V^ -minute  por- 
tion of  the  circuit.  This  ca- 
pacitor and  the  associated 
8.2-meg  resistor  form  the 
two  basic  components 
used  for  the  timing  period. 
1  found,  after  much  trial 
and  error,  that  electrolytics 
in  this  application  are  not 
dependable  enough  due  to 
their  higher  internal 
leakage.  I  used  solid  tan- 
talum capacitors,  although 
mylar  or  polycarbonate 
units  would  have  been  bet- 
ter. In  addition,  a  35-volt 
unit  was  selected,  even 
though  ft  is  working  in  a 
seven-volt  circuit.  This 
keeps  its  leakage  problems 
to  an  absolute  minimum. 

Transistor  Q1  is  used  as 
a  switch  to  discharge  CI 
through  the  Ik  resistor,  R3. 
Application  of  battery 
voltage  through  the  steer- 
ing diode  to  the  base  satu- 
rates the  transistor  and  the 
''switch"  is  closed.  The 
result  is  a  beautiful  short- 
duration  negative  pulse 
which  is  coupled  through 
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the  .001  capacitor  to  the 
trigger  pin  #2  of  the 
3 Vi -minute  timer.  This 
tfmer  is  wired  in  a 
monostable  mode,  and, 
once  its  timing  period  has 
been  initiated  by  a  pulse,  it 
ignores  a[l  other  pulses  un- 
til its  timing  period  is  com- 
pleted. Simultaneously,  as 
Q1  is  being  switched  on 
with  the  application  of  bat- 
tery voltage,  the  SCR  is  be- 
ing gated  on  with  the  same 
voltage  across  the  resistor 
string,  Rl,  R2.  This  SCR  is 
used  as  a  switch  to  com- 
plete the  dc  path  to  the 
timer  chips,  IC1  and  IC2. 
Like  the  old  thyratron  tube, 
the  SCR,  once  gated,  be- 
gins conduction  and  stays 
conducting  even  after  its 
gate  voltage  is  removed. 
This  happens  when  you  lift 
your  finger  from  the 
touchtone  button.  To  turn 
off  the  SCR  and  reset  the 
entire  circuit,  SW1  is 
momentarily  opened.  This 
action  is  simple  and  very 
foolproof.  This  SCR  is  a 
noncriticaf  item,  and 
almost  any  SCR  will  work 
in  this  application. 

Notice  that  IC1  and  IC2 
comprise  a  ''stacked"  cir- 
cuit. When  IC1  is  initially 
turned  on  with  the  trigger 
pulse  from  Q1  and  CI,  its 
output  at  pin  #3  goes  high 
to  full  battery  voltage  less 
the  drop  across  the  SCR, 
thus  turning  on  LED1,  Be- 
cause IC2  is  stacked  across 
pin  #3  and  battery  voltage, 
it  has  no  voltage  potential 
across  it  during  this  period. 
Therefore,  it  cannot  flash 
its  warning  until  the  first 
timing  period  is  com- 
pleted. As  C2  reaches  2/3 
Vcc,  IC1  turns  off,  and  its 
output  at  pin  #3  goes  low. 
This  action  switches  on 
voltage  to  IC2,  and  it  goes 
into  its  alternate  flashing 

action. 

For    ease     in     setting 

precisely  the  required  ini- 
tial timing  period  of  (CI,  a 
10k  pot  is  used  to  apply  a 
variable  voltage  to  the 
reset  pin,  #5.  More  voltage 
on  pin  #5  results  in  a  longer 
timing    period,    and    less 
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Fig.  1.  Autoreminder  autopatch  Butotimer  All  resistofs  are  V4  Watt  unless  noted.  ICT 
2  —  LM-555;  LEDs— surplus  jumbo  reds. 


voltage  shortens  the 
period.  With  the  values 
shown,  the  initial  timing 
period  of  IC1  can  be  varied 
from  a  short  twenty  sec- 
onds or  less  to  as  long  as 
four  minutes  or  more,  de- 
pending upon  the  accuracy 
of  the  capacitor  value,  C2, 
I  have  found  that  most 
capacitors  are  'long"  in 
value,  that  is,  they  exhibit 
more  capacitance  than 
their  rated  values.  Because 
of  this,  the  necessity  of  the 
10k  pot  arose.  Its  operation 
is  simple  and  dependable, 
and  it  allows  great  flexibili- 
ty in  selecting  the  desired 
timing  period. 

There  is  nothing  critical 
in  any  values  used  with 
IC2.  It  is  wired  in  an  astable 
configuration  with  the  tim- 
ing components  chosen  to 
give  an  alternating  flash 
period  of  about  Vz  second 
for  each  of  the  two  asso- 
ciated LEDs.  This  flash  rate 
gives  a  nice  busy  look  and 
is  a  real  attention-getter 
The  ten-volt  zener  diode 
was  added  to  assist  in 
elimination  of  spurious 
automotive  transients 
which  were  falsely  trigger- 
ing on  the  timer  chips.  In 
addition,  it  reduced  the  ap- 


plied voltage  to  C2  and 
helped  to  keep  the  internal 
leakage  problem  of  this 
capacitor  to  a  minimum. 

Although  the  spec  sheets 
show  only  a  .01  bypass 
across  pin  #5  of  the  flasher 
circuit,  I  found  that  in- 
creasing this  value  to 
something  around  6  uF 
eliminated  many  unex- 
plained actions  of  the 
3  Vj -minute  timer  chip. 
Without  some  good  by- 
passing on  this  pin,  much 
hash  was  being  generated 
on  the  dc  line  by  the 
flasher  circuit. 

While  browsing  through 
a  recent  edition  of  Popular 
Science,  I  noticed,  under 
the  heading  "New  Prod- 
ucts/' a  telephone  timer 
used  to  give  an  indication 
of  when  three  minutes 
were  up  on  long-distance 
calls.  Well,  friends,  if 
autopatch  and  touchtone 
circuits  are  not  your  bag, 
then  be  my  guest  and  call 
this  circuit  "the  long- 
distance telephone  timer" 
(or  Fred,  if  you  like),  A  little 
imagination  could  make 
this  same  circuit  into  a  dan- 
dy 9 Vj -minute  station  ID 
timer  with  30-second  warn- 
ing by  using  the  values  of 


8,2  meg  and  67  mF  in  the 
IC1  circuit.  If  you  should 
find  that  IC1  never  wants 
to  turn  off,  put  a  high 
impedance  voltmeter 
across  C2.  You  will  prob- 
ably find  that  this  voltage 
never  reaches  2/3  Vcc  or 
around  6V1  volts.  The  prob- 
lem will  most  probably 
boil  down  to  leakage  in  the 
timing  capacitor,  C2.  The 
most  troublesome  portion 
of  the  entire  circuit  was  the 
development  of  the  neces- 
sary trigger  pulse  used  to 
begin  the  initial  3y2-minyte 
period.  Thanks  go  to 
Walter  Jung  and  his  most 
helpful  booklet,  IC  Timer 
Cookbook,  published  by 
Sams.  It's  a  fascinating  bit 
of  reading  and  recom- 
mended to  all  who  want  to 
experiment  in  the  wonder- 
ful world  of  timers. 

Try  my  circuit.  It's  a  fun 
device.  Let  your  imagina- 
tion run  wild,  and  perhaps 
you  can  come  up  with 
another  idea  for  its  use. 
One  fellow  1  know  is  using 
the  flasher  in  his  car  to 
chase  the  hamburglars 
away.  Farfetched?  Perhaps, 
but  then  who  is  to  say 
what's  farfetched  if  it 
works?  ■ 
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Morrie  S.  Goldman  WA9RAQ 
5315  N.  Christiana  Avenue 
Chicago  IL  60659 


Updating  the  Wilson  1402 

-mak  ing  a  good  rig  better 


The  popular  Wilson 
1402SM  hand-held  two 
meter  transceiver  has  gained  a 
reputation  as  one  of  the 
better  performing  rigs  avail- 
able.  However,  a  common 
problem  seems  to  appear  in 
1402s  when  battery  voltage 
starts  dropping  much  below 
12  volts  -  receive  audio 
distortion. 

The  problem  can  be  traced 
to  the  audio  output  circuitry 


design,  shown  in  Fig,  1,  As 
battery  power  is  used  and 
operating  voltage  falls  below 
an  optimum  level,  the  voltage 
drop  across  R45  changes. 
This  results  in  severe  cross* 
over  distortion  and,  in  effect, 
a  reduction  in  usable  battery 
life.  If  R45  is  replaced  by  two 
silicon  diodes  in  series,  the 
voltage  drop  between  the 
bases  of  019  and  Q20  will 
remain  constant  over  a  very 
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wide  voltage  range,  and  the 
audio  distortion  vanishes* 
Unfortunately,  this  configura- 
tion consumes  excessive  cur- 
rent. 

A  highly  effective  com- 
promise circuit  is  shown  in 
Fig.  2.  R45  has  been  replaced 
by  a  low*voltage  silicon  diode 
in  series  with  an  82-Ohm, 
1/8-Watt  resistor.  In  addition, 
R43,  the  collector  load  of 
Q19,  was  replaced  with  a 
120-Ohm  resistor.  This  circuit 
results  in  greatly  improved 
audio  quality  at  supply  volt- 


ages down  to  9*5  volts  with 
receiver  current  drain  that  is 
within  Wilson  specs. 

When  making  the  modifi- 
cation, be  aware  that  the 
exact  resistor  values  marked 
on  your  schematic  may  not 
nrjatch  the  components  in 
your  rig,  Tama  Denki 
{manufacturer  of  the  Wilson 
rig)  has  apparently  changed  a 
few  component  values 
without  changing  the  sche- 
matic. A  small  amount  of 
circuit  tracing  will  ensure  that 
you're  swapping  the  right 
components. 

Tama  Denki  also  manu- 
factured the  Ken  and  Pace 
hand-held  transceivers,  and  it 
is  possible  that  certain  models 
would  demonstrate  the  same 
problem.  Circuitry  changes 
have  been  made  in  the  Wilson 
1405  which  would  apparently 
correct  the  problem.  The 
audio  output  circuit  of  the 
1405  is  shown  in  Fig.  3, 

The  reverse  polarity  pro- 
tection on  the  1402  is  also  of 
note.  As  shown  m  Fig,  4, 
diode  D107  is  reverse  biased 
when  the  proper  polarity 
voltage  is  applied  to  the 
circuit.  If  polarity  should  be 
reversed  and  a  negative 
voltage  applied  to  point  C 
(external   power  input   jack), 
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L&C4T40H  OF   CCAnE£TIOM  TO  P<mt  C  CM  LATE 
1402  MODELS 


LOCATION  Of  COK4|£CTiOt4  TO  POINT  C  OH  f  AflLY    I4D£  M13DELS 


Fig,  2 


Fig.  4, 
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the  result  would  not  be 
pleasant [  Diode  DI07  will  be 
forward  biased  and  short 
circuit  the  input  voltage* 
D107  wiii  probably  open  as  a 
result,  eliminating  all  reverse 
polarity  protection! 

The  solution  here  is  the 
addition  of  a  fuse  in  the 
power  input  line*  About  .5 
Amps  should  be  about  right. 
Now,  if  a  reverse  polarity 
voltage  is  encountered,  the 
fuse  should  blow  from  the 
excessive  current  drawn  by 
D107.  Be  sure  that  the  fuse  is 


not  a  slow-blow  type*  If  the 
fuse  continues  to  blow  with  a 
proper  polarity  supply  volt- 
age, the  transmit  section  is 
probably  in  need  of  peaking 
or  the  swr  is  too  high.  In 
either  case,  transmit  current 
drain  is  excessive. 

On  early  model  1402s, 
point  C  was  connected  to  the 
battery  side  of  the  power 
switch.  Although  this  may 
seem  logical,  it  allowed  un- 
regulated external  power  to 
be  applied  to  the  internal 
nicad  batteries  while   the  rig 


was  left  off.  This  could  easily 
happen  in  a  mobile  installa- 
tion, damaging  the  nicads. 
Later  models  of  the  1402 
revealed  that  point  C  had 
been  moved  to  the  rig  side  of 
the  power  switch.  This  solu- 
tion comes  with  mixed 
blessing^.  With  this  arrange- 
ment,  the  rig  IS  always  on, 

even  when  the  power  switch 
is  on  "off/'  In  addition^  when 
the  rig  is  switched  *'on/*  the 
nicads  may  charge  at  a  higher 
than  desirable  current  (50 
mA     is     recommended     by 


Gould),  A  similar  arrange- 
ment is  used  on  the  Wilson 
1405,  as  well. 

The  simplest  and  safest 
way  to  avoid  damaging  the 
nicads  is  to  remove  the 
battery  tray  when  operating 
mobile.  Ideal  I  y»  the  nicads 
should  only  be  charged  on  a 
proper  charger.  If  this  pro- 
cedure is  used,  point  C  can  be 
connected  to  the  battery  side 
of  the  power  switch  (if  not 
there  already),  and  the  rig 
will  truly  be  off  when 
switched  off,  ■ 


W.  A.  Bohlman  K3EPP 
101  E&st  St. 
DoyiGStown  PA  13901 


Quick  Check  For  IT  Pads 

test  for  flea  market  bargains 


All  of  you,  I  am  sure, 
have  walked  around 
flea  markets  looking  at  all  of 
the  goodies  and  have  said  to 

yourselves,  'That  is  a  reason- 


able price  for  that  item,  if  it 
works/*  Let's  alleviate  that 
indecision  in  one  area  -  tele- 
phones and,  mainly,  touch- 
toneTivi  pads. 
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Fig.  7.  Alternate  sofu Hon. 


There  are  two  very  simple 
ways  of  testing  a  touchtone 
pad,  even  when  still  installed 
in  a  telephone.  The  TT  pad 
requires  a  dc  voltage  of  9  to 
1 5  volts  to  operate.  This  same 
line,  usually  the  red  of  the 
red-green  pair,  also  contains 
the  audio  output  of  the  pad. 

All  you  have  to  do  to  test 
the  pad  and  the  mike  of  the 
telephone  is  to  hook  9-15 
volts  dc  through  a  470  fi  load 
resistor  to  the  red  wire,  con- 
nect the  green  to  the  other 
side  of  the  supply,  and  ac 
couple  through  a  .5  /uF  capac- 
itor into  an  audio  amplifier. 

A  portable  transistor  radio 
provides  both  requirements 
for  testing.  There  is  a  9  V  dc 
supply  and  an  audio  ampli- 
fier.  When  testing  a  phone 
that  looks  dead,  reverse  the 
leads,  because  sometimes  the 


color  code  is  reversed  inside 
the  phone,  ■ 
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Fig.   2,   Typfcaf  pad  connec- 
tions. 
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Social  E/ents 


MACKS  INN  ID 
AUG  4-6 

The  46lh  Annual  WIMU 
(Wyoming,  Idaho,  Montana, 
Utah)  Hamfest  will  be  held  on 
August  4,  5.  and  6,  1978.  at 
Macks  Inn,  Idaho,  25  nniles 
south  of  West  Yellowstone, 
Montana.  Talk-in  on  146.34/94 
and  3935.  Advance  registration 
is  $6.00  for  adults  and  $2.00  for 
children,  before  July  25th,  1978, 
Laterregular  registration  is 
$7jOO  and  S2.50.  There  wilt  be  a 
special  prize  drawing  for 
preregistration.  Please  send 
preregistratlon  to:  WIMU 
Hamfest,  3645  Vaughn  Street. 
Idaho  Falls,  Idaho  83401 ;  phone 
{208)-522-9568. 

HOUSTON  TX 
AUG  4-6 

On  August  4,  5.  and  6,  1978. 
the  Houston  Echo  Society  will 
host  the  annual  Texas  VHF-FM 
Society  Sumnner  Convention  in 
the  Galleria  Plaza  Hotel,  just 
off  interstate  loop  610  at 
Westheimer  Rd,  While  primari- 
ly devoted  to  the  VHF-FM  spec- 
trum, attractions  will  also  in- 
clude microprocessors/micro- 
computers, the  annual  Texas 
champion  hidden  transmitter 
hunt,  OSCAR  communications, 
and  much  more,  covering  all 
phases  of  amateur  radio*  There 
will  be  forums  conducted  by 
both  the  ARRL  and  the  FCC.  A 
banquet/dance  is  planned  for 
Saturday  night.  The  featured 
speaker  will  be  William  A. 
Tynan  W3X0.  editor  of  "The 
World  Above  50  MHz"  column 
in  0S7.  Exhibitors  will  be 
displaying  Iheir  wares  all  day 
Saturday  and  Sunday.  Several 
excellent  prizes  wiM  also  be 
given  away.  The  main  prize  will 
be  Ihe  choice  of  an  HF  rig  or  an 
allmode  VHF  rig,  with  the  sec^ 
ond  prize  being  the  rig  which  is 
not  given  away  as  the  main 
prize.  There  will  also  be  a 
preregistration  prize  as  well  as 
hourly  door  prizes.  More  infor- 
mation can  be  obtained  by 
writing  to:  FM  Society  Summer 
Convention.  PO  Box  717,  Tom- 
ball,  Texas  77375- 

PETOSKEY  Ml 

AUG  5 

The  3rd  annual  Straits  Area 
Radio  Club  swap  and  shop  will 
be  held  on  Saturday,  August  5, 
a!  the  Emmet  County  Fair- 
grounds, Charlevoix  Avenue, 
Petoskey,  Michigan,  from  9  am 
to3  pm.  Talk-in  on  146,52.  Food 
services,  prizes*  Tickets  will  be 
S1.50  at  the  door.  Campsites 
nearby.  For  information,  write 
to  SARC  in  care  of  W8IZS,  Box 
416,  Pension  Ml  49769. 


JACKSONVILLE  FL 
AUG  5-6 

The  Jacksonville  Hamfest 
Association  is  happy  to  an- 
nounce the  5th  annual 
Jacksonville  hamfest  which 
will  be  held  on  August  5  ^nd  6, 
at  the  Jacksonville  Beach 
Municipal  Auditorium.  Ac- 
tivities will  include  the  usual 
swap  tables  and  exhibitors' 
displays.  Featured  programs 
include  a  DX  presentation  by 
the  North  Florida  DX  Assn.  on 
that  group's  recent  DXpedition 
to  Haiti  at  the  invitation  of  the 
Haitian  government.  Shortly 
after  the  trip,  amateur  radio 
was  legalized  in  Haiti  after  be- 
ing outlawed  for  many  years. 
NFDXA  also  has  two  CQ 
Magazine  world  champion- 
ships to  their  credit.  A  com- 
plete seminar  on  microproces- 
sors will  also  be  featured, 
along  with  a  "pileup"  contest, 
hidden  transmitter  hunt,  GIF 
contest,  and  ARRL  meeting* 
Advanced  tickets  are  now  avail- 
able for  $2.50  per  person  ($3  at 
the  door),  with  swap  tables 
available  for  $5  per  day.  The 
hamfest  site  is  only  one  block 


from  the  Atlantic  Ocean,  and 
those  attending  can  bring  their 
families  for  a  weekend  of  fun 
on  the  beach.  Door  prizes  and 
hourly  drawings  will  be  con- 
ducted. All  inquiries  should  be 
directed  to  N4UF,  Hamfest 
Chairman,  911  Rio  St.  Johns 
Dr.,  Jacksonville  FL  32211. 
Phone  is  744-9501, 

UPPER  ST.  CLAIR 

TOWNSHIP  PA 

AUG  6 

The  41s!  annual  hamfest  of 
the  South  Hills  Brass  Pounders 
and  Modulators  will  be  held  on 
August  6,  1978.  from  noon  to 
dusk,  at  St.  Clair  Beach  on 
Route  19  south.  Upper  St.  Clair 
Township.  There  will  be  a  swap 
and  shop,  picnic  area,  and 
swimming  for  the  family. 
Mobile  check-in  on  29.0  MHz 
and  146,52  simplex.  Informa- 
tion and  preregistration  for 
$1.50  {$2.00  at  the  door)  are 
available  from  Bruce  Banister, 
5954  Leprechaun  Dr..  Bethel 
Park  PA  15102,  Vendors  must 
register. 

LEVELLAND  TX 
AUG  6 

The  13th  annual  Northwest 
Texas  Emergency  Net  Picnic 
and  Swapfest  will  be  held  Sun- 
day, August  6,  in  the  city  park. 


Levelland  TX.  Registration 
begins  at  8  am.  Lunch  at  12:30 
pm.  Bring  your  own  picnic 
baskeL  Swapping  all  day  with 
tables  provided.  This  is  a  family 
event  and  is  jointly  sponsored 
by  the  Hockley  County 
Amateur  Radio  Club  and  the 
Northwest  Texas  Emergency 
Net.  Talk-in  on  146.28/88.  A 
$2.00  donation  will  be  ap- 
preciated but  not  required. 

SALINE  Ml 
AUG  6 

The  Arrow  Repeater  will 
sponsor  its  3rd  Annual  Swap 
and  Shop  on  Sunday,  August  S, 
1978,  at  the  Saline  Ml  fair- 
grounds. Indoor  and  outdoor 
exhibits,  refreshments,  and 
prizes  will  be  featured.  Doors 
open  at  8:00  am.  Check-tn  on 
146.37/97  and  146.52.  Admis- 
sion is  $1.50  advance;  $2.00  at 
the  door.  Display  space  is 
$.50/ft.  For  more  info,  advance 
tickets,  or  table  reservations* 
write  Arrow,  Box  1572,  Ann 
Arbor  Ml  46106. 

DUTZOW  MO 
AUG  6 

The  annual  Zero-Beaters 
Amateur  Radio  Club  Hamfest 
will  be  held  on  Sunday,  Aug,  6, 

Continued  on  page  f64 


THE  TRI-BANDER:  finally 

Built  the  way  a  TRt  BANDER  should  be 

•  Rugged 

•  Seven  Elements 
«  Three  Bands  (10^15-20) 

•  Optimum  Spacing  For 
High  Forward  Gain 
High  F:B  &  F:S  Ratios 

fot  Sp^ciffcations  Write  To: 

BROOKFIELD  MANUFACTURING  CO. 

eo-oe  Meetinghouse  Village 


Model  TOSA 


$289.95 


Merlden.  CT  06450 
{203)  238-0355 
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The  TOUCH"by' 


>  AUTOMATIC     CONTINUOUS 
SEARCH! 

>  FIND  "SECRET"  FREQUENCIES 

>  SEVERE    WEATHER    ALERT! 

>  NEVEB  BUY  CRYSTALSI 

>  PRIORITY  CHANNEL! 

>  LO,  HL&UHF  BANDSr 

>  SIXTEEN  CHANNELSI 

>  2  METERS  St  450  MH^ 


j^^^e^c^_ 


S  Kipped 

in  USA 


Ptcpaid 


$249 

Check  with  ord£r  BhfASTER  CHARGE  or 
VISA—  »nnr,  iw>  COD 

GERKEN'S 


Fractuflncy  Range 

tow  VHF  .,„„.„,..,...  .30  60  MHi 

HICH  VHF  ... ,,,.146.174MHii 

UH F  ....,..*,».i.iaii»« k'Mqiko 1 2  MHz 

37  Park  Ave.     (603)  352-7329 

Keane,  New  Hampshire  03431 
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Next  time 
you  ligtft  up 
a  cigarette, 


um 


at  your  icid^ 


AMERICAN  ICANCER 
SOCIETY      ■ 


THIS  &PA€t  CON  T 


XEPUBLlSHEfl 


JAN  CRYSTALS 

KEEP  YOU 

ON  THE  AIR 


CB 

CB  alandard 

2  meter 

Scanners 
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Communication 
Industry 
Marine  VHF 
Micro  processor 
crystals 
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master  charge 

'111   italfltltai  CIKQ 


BlNKAMtftlCARD 


Send  10'  far  our  fat  est  cat  a  fog 
Write  or  phone  for  more  detaiis 

2400  Crystal  Drive 

F1    Myers.  Florida  33901 

a\\  phones  (813)  936-2397 
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ATB-34.  Three  Bond 

Cushcfoft  manufactures  a  full  range  of  high- 
frequency  antennas  which  are  pefformanc© 
engineered  for  the  most  discriminating  amateur 
For  the  amateur  who  demands  top  performance 
tn  a  muttiband  Vagi  beam  there's  the 
incomparable  ATB-34  three-band  beam  for 
broadband,  high-gain  coverage  on  10, 15  and 
20  metefs. 

And  for  tt>e  Amateur  with  limited  antenna  spoce 
and  budget  who  wants  reliable,  multibond 
rodfo  communications  there  are  three  Cushcfaft 
multiband  verticals  to  choose  from:  the  three- 
band  ATV'3  for  10.  15  and  20;  the  fouf-band 
AIV-4  fof  10.  15,  20  and  40  meters:  ond  the  ATV-5 
for  tow  VSWR  five-band  perfofmonce  from  80 

through  10  meters. 

Cushcroft  high-frequency  antennas  ore  quality 
engineered  for  top  performance:  they  are  often 

Imttat^ed.  but  r^ver  duplicated. 


AIV-4.  FtXF  Band 


C67 


CORPORATION 


In  Stock  With  Dealers  World  Wide  RO.  Box  4680*  Mcnchesten  N.  H.  03106 
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The  Op  Amp  Beam 
Heading  Indicator 


modernize  your  antenna  system 


Roben  C.  Ghonnley  K0BV 
952  S.  Comet  Ave. 
Panama  Chy  FL  524Q1 


I  saw  this  linear  ohm  meter 
circuit  in  the  Nov.  11  p 
1976,  issue  of  Electronics^ 
although  its  theory  and  oper- 
ation were  treated  lightly.* 
My  particular  appfication  was 
readout  of  antenna  rotor 
position  using  only  two  wires 


connected  to  the  rotor  poten- 
tiometer (one  end  plus  center 
tap;  the  other  end  of  the  pot 
was  not  connected).  The  pot 
resistance  between  the  two 
wires  increased  linearly  from 
zero  resistance  to  1000 
Ohms,  corresponding  to  360° 
of  rotation.  Any  application 
where  a  linear  readout  of  a 
vartabte  resistance  is  desired 
may  be  filled  by  this  circuit. 

If  you  just  want  to  build 
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Fig.  L  Linear  ohmmeter* 


this  circuit,  are  going  to  go 
buy  all  parts,  and  don't  care 
how  it  works,  use  the  follow- 
ing: Rl  equal  to  the  maxi- 
mum value  of  the  unknown 
resistance  you're  measuring; 
R2  =  2,2k;  V2  (zener  diode 
voltage)  =  33  V/400  milli- 
watts; a  0-1  mA  meter;  R3  - 
2,7k;  R4  ^  1000  Ohms;  a 
TO-5  can  741  op  amp;  and  a 
+12  V  power  supply.  Skip 
toward  the  end  of  this  article 
for  calibration  procedure  and 
cautions.  For  those  who  will 
use  )unk-box  parts^  the  fol- 
lowing will  let  you  roll  your 
own. 

A  garden*variety  741 -type 
op  amp  is  connected  as  in 
Fig,  1.  This  circuit  uses  a 
single  power  supply,  with  the 
op  amp's  negative  supply  ter* 
minal  grounded.  The  non* 
inverting  (+)  input  is  biased 
up  to  a  regulated  level  (any 
convenient  zener  up  to  5  or  6 
volts  will  function  okay). 
This  serves  to  bias  this  input 
and  to  get  the  op  amp  oper- 
ating **above  ground/'  The 
inverting  (-}  input  is  returned 


to  ground  through  a  resistor 
equal  in  value  to  the  maxi- 
mum  unknown  resistance  to 
be  measured*  The  unknown 
resisunce,  RX,  is  connected 
as  a  feedback  resistor. 

The  output  of  the  amp 
feeds  a  current  meter  (any- 
thing  from  a  50-microamp  to 
a  1-milliamp  movement  will 
work  just  fine)  and  a  series 
curreni-li miring  rcslslor.  Note 
that  the  negative  meter  ter- 
minal is  returned  lo  the  refer* 
ence  voltage  (the  non* 
inverting  inpui),  not  to 
ground.  The  series  variable 
resistor  allows  fu Upscale  cali- 
bration. 

Pick  a  meter  with  four 
maior  divisions  —  0^  25,  50, 
75,  100,  or  something  like 
that.  Rehbe!  these  S,  W,  N, 
E,  S,  depending  on  where  you 
wish  the  anienna  to  be 
indexed.  To  do  a  neat-looking 
job,  disassemble  the  meter 
and  erase  the  existing  [egend 
with  an  or  din  at  y  pencil 
eraser.  This  takes  a  little  time, 
but  it  works  (eraser  crumbs 
inside  the  meter  movement 
are  to  be  avoided).  Relabel 
the  scale  with  dry  transfer 
letters  and  reassemble. 

Any  supply  voltage  from 
+10  volts  to  +30  volts,  or 
even  slightly  higher,  will 
work.  Too  much  will  pop  the 
op  amp,  but  they're  cheap. 
The  ^ener  should  be  biased 
on  by  R2  so  that  ii  draws  3 
or  4  milliamps  or  more  {any- 
thing above  that  Is  just 
wasted  power).  CI  and  C2  are 
bypass  capacitors  (.001  to  0.1 
^F  disc  ceramics  will  work 
fine). 

In  operation,  this  circuit 
functions  as  an  inverting  am- 
plifier. The  gain  is  -(RX/Rl), 
which  varies  from  zero  to 
minus  one  as  RX  varies  from 
zero  to  Rl .  The  ^'signal**  volt- 
age which  is  being  amplified 
is  the  difference  between  the 
left-hand  side  of  Rl  (ground) 
and  the  noninvcrting  input 
(the  zener  potential).  If  this 
zener  voltage  were +5*1  volts, 
for  example,  the  output  of 
the  op  amp  would  vary  from 
5.1  volts,  for  RX=0,  tolO.2 
volts,  for  RX  =  RK  The  out- 
put of  the  amp  is  the  refer* 
ence  voltage   (zener  voltage) 
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plus  the  amplified  "signal" 
voltage.  If  RX  is  allowed  to 
approach  infinity  (open  ter- 
minal s)j  the  gain  approaches 
the  open-loop  op  amp  gain  (a 
targe  gain  indeed),  and  the 
output  of  the  op  amp  will 
approach  the  positive  supply 
voltage,  pinning  the  meter.  If 
this  happens  ofteri,  add  the 
meter  protector  germanium 
diode  D2  {1N270  or  equiva- 
lent); It  will  still  pin,  but  it 
won't  smoke.  The  series  resis- 
torSp  R3  and  R4,  are  selected 
to  produce  a  fulUscale  meter 
deflection  when  the  op  amp 
output  is  maximum. 

To  calibrate,  let  RX  =  0  (a 
short)*  The  meter  will  show 
no  current  (the  op  amp  out- 
put voltage  will  equal  the 
non inverting  reference  volt- 
age). Now  clip  in  a  resistor 
for  RX  which  is  equal  to 
whatever  you  want  the  full- 
scale  meter  reading  to  cor* 
respond  to  (1000  Ohms  in 
the  case  of  my  TV-type  ro- 
tor). Adjust  R4  to  obtain  a 
fuil-scale  meier  deflection. 
Now,  just  to  prove  to  your- 


self that  it  works,  cut  RX  in 
half,  and  note  the  half-scale 
reading-  Letting  RX  equal 
zero  (shorted)  will  produce 
no  meter  deflection. 

Selection  of  the  zener 
diode  should  be  made  with 
one  eye  on  the  supply  volt- 
age. At  full-scale  meter  read- 
ing, ihe  output  of  the  op  amp 
will  be  approximately  twice 
the  zener  voltage.  If  a  9  V 
zener  is  selected,  the  maxi* 
mum  op  amp  output  will  be 
18  V;  hence,  a  power  supply 
voltage  of  at  least  2  or  3  volts 
above  this  should  be  used*  A 
12  V  or  24  V  c-t  transformer 
feeding  a  bridge  or  full -wave 
rectifier  with  a  couple  hun- 
dred microfarads  on  its  out- 
put will  yield  about  18  volts 
and  work  just  fine.  Reference 
voltage  (zener  voltage)  could 
then  vary  from  3  volts  up  to 
6  or  7  volts  with  no  problem. 
No  power  supply  regulation 
will  be  required,  unless  you're 
powering  something  else  from 
the  supply  ^^nd  drawing  a  lot 
of  current. 

If  the  unknown  resistance 
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Fig.  2,  Rotor  motor  drive  scheme. 


is  connected  to  earth  ground 
(or  chassis  ground)  at  either 
end,  the  circuit  will  stilt  work 
if  the  power  supply  is  com- 
pletely floated.  One  end  of 
the  pot  in  my  rotor  was 
grounded,  so  I  fust  floated 
the  negative  power  supply 
lead  above  chassis  ground  and 
connected  it  only  to  the  op 
amp  circuit. 

For  those  who  are  inter- 
ested in  fabricating  the  com- 
plete control  head  for  a 
Cornell-Dubilier-type  rotor,  1 
offer  the  following*  I  have 
three  different  rotor  types 
which  all  use  the  same  driving 
scheme,  shown  in  Fig.  2.  CI 
is  a  120  juF/50  V  ac  rotor 
replacement  capacitor.  If  this 
capacitor  goes  bad,  the  rotor 
will    turn    slowly    and   erra- 


tically, or  will  refuse  to  staru 
Try  replacing  it  before  you 
dismantle  the  antennas  and 
bring  the  rotor  down!  Make 
sure  the  switch  is  a  mo- 
mentary center-off  type.  Al- 
ternatively, you  could  use  a 
normal  toggle  switch  there 
with  a  momentary  push- 
button single-pole  switch  be^ 
iween  it  and  the  transformer. 
This  scheme  will  not  tell  you 
that  you  have  reached  the 
rotor  stop,  except  by  the 
meter  indication.  If  a  momen- 
tary  switch  is  not  used,  it 
would  be  easy  to  burn  up  a 
rotor  motor  by  leaving  power 
applied.  ■ 

Rate  re  nee 

1.  **Direct  Reading  Ohmmeter/' 
V,  Ramprak  ash.  Electronics, 
November ,  1976,  p,  115, 
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Super  Charger 


keeps  nicads  up  to  snuff 


Jeremy  A  Donimirski  WA7YGB 
FO  BoK  66369 
Seattle  WA  98166 


Nicke!   cadmium  (nicad) 
batteries    are   enjoying 
an  unprecedented  popularity 


as  a  result  or  the  increased 
use  of  2  meter  FM  by  ama- 
teurs. Most  2  meter  portable 


Automatic  nicad  chirger. 


radios  are  nicad  equipped. 

While  nicad  batteries  offer 
many  advantages  to  the  user, 
rapid  recharge  is  not  one  of 
them,  A  regular  nicad,  ex- 
cluding special  types,  requires 
16  hours  of  charge  time. 

Under  normal  circum- 
stances, the  16-hoyr  recharge 
IS  not  a  problem.  But,  during 
periods  of  increased  usage, 
such  as  special  evenly  ham- 
ventions,  or  emergencies^  the 
long  recharge  lime  can  be 
inconvenienL  A  fast  charge 
feature  would  be  handy. 

This  article  describes  an 
automatic  h  igh/low  rate 
charger  which  safely  reduces 
the  recharge  time  of  a  nicad 
battery  by  several  hours. 

Features 

The  automatic  nicad 
charger    features   solid   state 

construction,  light-emilling 
diodes  (LEDs),  and  manual 
override*  The  working  pans 
of  the  charger  are  commonly- 
available  transistors.  Only  one 
integrated  circuit  (a  voltage 
regulator)  is  used. 

Two  LEDs  indicate  the 
charge  rate.  One  of  the  two 
will  light  only  when  charge 
current  flows.  The  charge  rate 
is  controlled  either  by  the 
automatic  circuitry  or  by  the 
manual  override  switch.  This 
switch  may  be  used  to  set  the 
charger  to  the  16- hour  rate  if 
speed  IS  unimportant 

The  manual  override 
switch  may  also  be  used  to 
set  the  charger  to  the  high 
rate.  The  extra  current  of  the 
high  rate  will  charge  a  radio 
battery  pack  even  while  the 
radio  is  operating. 

Readers  who  are  un- 
familiar with  nicad  batteries 
will  benefit  from  two  excel- 
lent articles  by  Pete  Stark 
K20AW,^^  These  two 
articles  describe  the  care  and 
feeding  of  nicad  batteries  in 
detail. 

Construction 

The  printed  circuit  board 
for  the  automatic  nicad 
char^r  is  divided  so  that  it 
can  be  cut  into  two  sections 
with  a  band  saw  and  then 
interconnected     with     wires. 
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This  configuration  may 
simplify  installation  of  the 
charger  in  an  existing  charger 
housing. 

The  PC  board  may  also  be 
left  intact,  if  desired.  The 
mounting  location  will  govern 
the  choice.  The  iargier  section 
of  the  printed  circuit  board 
contains  the  programmable 
current  genera  tor,  while  the 
smaller  section  contains  the 
automatic  circuits. 

The  charger  need  not  be 
assembled  as  an  automatic 
uniL  By  discarding  the  autCK 
matic  circuitry  and  building 
only  the  programmable  cur- 
rent  generator  in  Fig.  6,  you 
will  have  a  duaJ-rate  manu- 
ally-controlled nicad  charger. 

The  prototype  automatic 
nicad  charger  was  built  with 
PlexiglasTM  ^^d  a  discarded 

power    supply    chassis.    The 

charger  socket  was  cut  to  size 
with  a  saber  saw  and  then 
glued  together  with  a  cyano^ 
aery  I  ate  **  Magic  Glue/'  The 
terminals  in  the  prototype 
charger  are  vector  clips,  but 
brass  rivets  or  nails  may  be 
just  as  suitable.  Ball*point-pen 
springs  are  perfect  to  support 
the  terminals. 

Charger  Theory 

A  nicad's  worst  enemy  is 
heat  Hot  places,  excessive 
discharge,  or  excessive  charge 
all  can  damage  a  nicad  cell. 
Excessive  charge  will  not 
necessarily  damage  a  nicad, 
however,  unless  the  charge 
rate  causes  heating. 

When  a  nicad  is  depleted 
of  charge,  it  is  permissible  to 
recharge  it  at  a  rate  greater 
than  normal  for  several  hours 
without  damage.  Motorola 
sdls  rapid  chargers  which  do 
exactly  that  —  charge  at  a 
high  rate  uniil  a  thermistor, 
built  into  the  molded  battery, 
senses  temperature  ris&  It 
then  reduces  the  rate  to  a  safe 
value-  This  technique  is 
proven,  and,  with  one  vari- 
ation, is  used  in  the  auto* 
matic  nicad  charger. 

The  automatic  nicad 
charger  described  in  this 
article  samples  the  voltage 
across  the  charging  contacts 
rather  than  the  battery 
temperature.  When  a  depleted 


battery  pack  is  inserted  into 
the  automatic  charger,  the 
low  battery  voltage  triggers 
the  user-adiustable  high 
charge  rate,  usually  twice  the 
normal  rate.  The  hi^  rate 
persists  until  the  battery  volt- 
age exceeds  a  predetermined 
value.  The  automatic  cir- 
cuitry  then  lowers  the  rate  to 
normal* 

This  method  is  more  con- 
venient than  temperature 
sensing,  although  perhaps  not 
as  precise.  Data  published  by 
the  General  Electric  Com- 
pany indicates  that  nicads  do 
exhibit  increasing  terminal 
voltage  during  charge, 
e^ecially  during  a  rapid 
charge*  This  increase  of  ter- 
minal voltage  is  rather  small 
per  celt,  amounting  to  only  a 
small  fraction  of  a  volt*  But 
the  change  becomes  sub- 
stantial when  8,  10,  or  more 
cells  are  connected  in  series. 
The  typical  amateur  battery 
pack's  voltage  increase  is 
more  than  a  volt 

Because  a  nicad's  terminal 
voltage  varies  with  charge  rate 
as  well  as  state  of  charge,  the 
automatic  circuits  must  incor- 
porate hysteresis  in  their 
operation.  The  high  rate- 
sensing  threshold  must  not 
coincide  with  the  low  rate* 
sensing  threshold.  There 
should  be  a  volt  or  so  of 
hysteresis  between  the  two. 
The  separated  thresholds 
ensure  stability. 

To  give  an  example  of  the 
instability  which  would  result 
from  no  hysteresis,  consider  a 
charger  whose  single  threshold 
voltage  is  being  approached 
by  a  battery  nearing  comple- 
tion of  charge.  The  high  rate 
is  on  when  the  threshold  is 
finally  reached.  The  charger 
then  lowers  the  charge  rate. 
But  the  lower  charge  rate  Is 
accompanied  by  a  lower  ter- 
minal voltage,  which  the 
charger  interprets  as  a  signal 
to  switch  back  into  high 
charge.  The  high  charge  rate 
raises  the  terminal  voltage 
above  the  threshold  and  oscil- 
lation begins^  Hysteresis 
prevents  this,  and  the  auto- 
matic nicad  charger  incor- 
porates a  potentiometer  to 
set   exactly    the   amount   of 


hysteresis  desired. 

Almost  everyone  is  aware 
that  a  nicad  should  be 
charged  with  a  constant  cur- 
rent The  solid  state  constant 
current  source  used  in  the 
automatic  nicad  charger 
represents  a  nearly  ideal  cur* 
rent  generator. 

An  ideal  constant  cunrent 
generator  will  adjust  its  volt- 
age as  necessary  to  force  its 
rated  current  through  the 
load.  If  necessary,  the  voltage 
will  be  adjusted  to  infinity. 
This  fs  both  impractical  and 
dangerous. 

A  reasonable  compromise 
from  an  ideal  generator  has 
been  made  in  the  automatic 
nicad  charger*  The  maximum 
voltage  available  to  the  cur- 
rent generator  is  the  output 
of  an  IC  voltage  regulator.  As 
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Fig.  L  Oass  A  amplifier 
senses  as  a  constant  current 
source. 

long  as  the  regulator  output 
voltage  (about  18  volts)  is 
several  volts  greater  than  the 
battery  voltage,  the  current 
generator  operates  normally. 
The  constant  current  gen- 
erator in  the  automatic  nicad 
charger  is  based  upon  a  well- 
established  fact  —  the  col- 
lector current  of  a  properly 
biased    class   A   amplifier   is 
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Fig.  2  Basic  circuit  for  dual-rate  nicad  battery  charger. 
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Fig.  3,  Basic  comparator  composed  of  differential  amplifier 
and  peripheral  parts. 
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Fig,  4,  Basic  comparator  with  hysteresis  added  by  Q6  and 
controlled  by  RJ3* 
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Completed  circuit  board. 


Compfeted  circuit  board  cut  with  a  band  saw  to  aHow  easier  mounting, 


constant  Refer  to  Fig.  1. 
Notice  that  the  common 
emitter  amplifier  in  the  figure 
has  a  nicad  battery  in  place  of 
the  usual  collector  resistor 
and  thai  the  stage  amplifies 
no  signal. 

The  base  bias  of  the  tran- 
sistor determines  the  value  of 
the  collector  current.  Specifi- 
cally, lowering  the  value  of 
resistor  R2  will  raise  the 
collector  current  tf  the 
appropriate  value  of  restsr 
tance  is  switched  across  re- 
sistor R2,  the  result  is  a  dual- 
rate  nicad  charger.  This  is  the 
basic  principle  upon  which 
the  programmable  current 
generator  of  the  automatic 
nicad  charger  is  based. 

Fig.  2  is  identical  to  Fig.  1, 
except  that  it  is  redrawn  to 
more  closely  resemble  the 
complete  automatic  nicad 
charger  sc hematic.  Included  is 


PNP  transistor  Q2,  which  is  a 
solid  state  LED  switch,  and 
R3,  which  changes  the  charge 
rate.  The  voltage  drop  across 
Rgj  caused  by  charge  current 
biases  Q2  into  saturation, 
turning  on  the  LED,  Switch 
S3  increases  the  collector  cur- 
rent when  it  connects  resistor 
R3  in  parallel  with  R2. 

Resistor    Value    Calculations 

The  values  of  the  resistors 
in  Fig.  2  can  be  computed 
once  the  regulator  output 
voltage  and  the  charge  cur- 
rent are  established.  The  pro- 
totype unit  was  built  for  an 
8-cell  nicad  battery  (nominal 
10  volts).  An  18- volt  regu- 
lator was  chosen  to  allow  for 
voltage  drops  in  the  circuit 
Normal  and  high  charge  rates 
were  chosen  to  be  50  m A  and 
100  mA,  respectively,  A 
ID-cell     nicad     battery     will 


require  a  higher  voltage  regu- 
lator, such  as  24  V. 

The  value  of  emitter  re- 
sistor R^  is  determined  first 
Although  it  is  desirable  (for 
temperature  stability)  to  have 
a  voltage  drop  of  15%  of  the 
supply  across  Re,  it  is  not 
always  practical  to  do  so. 
Power  dissipation  limitations 
and  available  voltage  might 
dictate  a  compromise.  The 
prototype  charger  was  built 
with  a  5%  voltage  drop  across 
Rg.  Empirical  results 
indicate  a  10%  change  in 
charge  current  as  a  result  of 
transistor  heating  under  toad. 

To  find  a  resistor  value 
which  will  have  a  5%  drop 
across  it  at  the  lowest  charge 
rate,  take  5%  of  18  volts, 
which  is  0.9  V.  In  no  case 
should  the  drop  be  less  than 
0.75  voltSj  the  minimum 
required  for  the  LED  switch. 


By  Ohm^s  Law,  0.9  V  and  50 
mA  {charge  rate)  mean  a  re- 
sistor of  18  Ohms,  the  value 
of  Re.  The  value  of  this  re- 
sistor may  be  larger,  but 
never  smaller^  than  the  18 
Ohms- 

Calculation  of  the  remain- 
ing circuit  resistors  depends 
upon  the  base  voltage  of  the 
transistor.  This  voltage  wilt 
always  be  about  0.6  volts 
offset  from  the  emitter,  if  a 
silicon  transistor  is  used.  For 
the  circuit  in  Fig,  2,  the  base 
voltage  will  be  lower  than  the 
emitter. 

The  voltage  divider,  con- 
sisting of  R1  and  R2,  must  be 
designed  to  divide  the  18 
volts  to  the  appropriate  base 
voltage.  For  stabitityp  the  cur- 
rent flowing  through  the 
divider  should  be  about  10 
times  the  transistor's  base 
current 

A  transistor's  base  current 
is  related  tu  its  collector  cur- 
rent by  its  beta  specification. 
If  we  assume  a  beta  of  40  for 
the  transistor  and  a  collector 
current  of  100  mA,  the  base 
current  will  be  2,5  mA 
(100/40).  The  current 
through  the  voltage  divider 
should  therefore  be  25  mA, 

Resistor  Rl  may  now  be 
calculated  using  the  25  m A 
figure  along  with  the  base 
voltage  at  the  low  charge  rate. 
A  voltage  drop  of  1.5  volts 
{0.9  V  +  0.6  V)  and  a  current 
of  25  mA  yield  a  resistor 
value  of  60  Ohms,  a  norv 
standard  value.  Either  55  or 
62  Ohms  may  be  i^ed,  since 
R2  will  be  a  variable  resistor 
which  will  set  the  base  volt- 
age precisely* 

The  value  of  R2  can  be 
calculated  from  the  voltage 
across  it  and  the  current 
through  it  It  is  about  600 
Ohms.  A  lower  value  wilt 
raise  the  charge  rate.  This  is 
done  by  switching  a  parallel 
resistor  across  RZ  In  the 
automatic  nicad  charger,  this 
can  be  done  either  manually 
or  automatically  with  a  volt- 
age  comparator. 

Comparator  Theory 

The  basic  function  of  the 
comparator  is  to  compare  the 
battery  terminal  voluge  dur- 
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ing  charge  with  a  known 
reference^  a  5-volt  zener 
diode.  If  the  ternriinaf  voltage 
is  above  the  level  of  the  refer- 
ence, the  output  is  low.  Refer 
to  Fig,  3. 

The  circuit  in  Fig.  3  is  a 
differential  amplifier  conv 
posed  of  two  NPN  transistors 
(Q3  and  Q4)  which  share  a 
common  emitter  resistor.  One 
of  the  transistors  has  a  PNP 
transistor  base  emitter  junc* 
tion  in  series  with  its  col- 
lector. This  PNP  transistor 
(Q5)  is  a  switch  which 
changes  state  according  to 
which  NPN  transistor  is  con- 
ducting. 

When  the  terminal  voltage 
is  lower  than  the  reference, 
the  voltage  across  tfie  emitter 
resistor  is  determined  solely 
by  the  reference.  Specifically, 
it  is  one  base-emitter  drop 
(as  V)  lower  than  the  refer- 
ence. Transistors  Q3  and  05 
are  both  on  at  this  time* 

When  the  terminal  voltage 
is  greater  than  the  reference^ 
the  voltage  across  the  emitter 
resistor  follows  the  terminal 
vdtage  (less  0.6  volts),  Tran* 
sistor  04  turns  on,  and  trarh 
sisters  03  and  05  both  turn 
off,  due  to  insufficient  bias 
current 

When  the  terminal  voltage 
is  exactly  equal  to  the  refer* 
ence,  the  output  is  indeter- 
minate, neither  on  nor  off. 
This  is  an  undesirable  con- 
dition to  which  commercial 
comparators  are  also  subjecL 
The  high  gain  of  a  com- 
mercial comparator  assures  an 
abrupt  transition,  minimizing 
the  problem. 

The  differential  amplifier 
comparator  of  Fig.  3  exhibits 
a  slow  transition  as  a  result  of 
relatively  low  stage  gain.  This 
is  not  a  problem  in  this  appli- 
cation^  however^  since  a  volt 
of  hysteresis  will  be  used  in 
the  automatic  nicad  charger 

Fig,  4  is  a  comparator  with 
hysteresis-  The  terminal  volt- 
age is  divided  by  a  series 
combination  of  a  resistor  and 
a  potentiometer.  The  hyster- 
esis is  introduced  to  the 
divider  by  transistor  06  and 
resistor  Rt3- 

When  the  terminal  voltage 
is     much     higher    than     the 
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Fig,  i  Automat fc  nicad  battery  charger  —  complete  schematic. 


threshold  level  {as  it  is  with 
no  battery  connected),  06  is 
off  and  does  not  affect  the 
voltage  at  the  potentiometer. 

Upon  reaching  the 
threshold,  the  decreasing  ter- 
minal voltage  starts  the 
comparator  into  its  slow  turn- 
on  transition.  Transistor  06 
also  turns  on  at  this  time, 
shunting  some  current  away 
from  the  potentiometer.  This 
further  reduces  the  voltage 
across  the  pot  and  increases 
forward  bias  to  06.  The 
avalanche  action  doesn't  stop 
until  06  is  saturated.  Because 
of  the  path  to  ground 
through  06  and  R13,  the 
threshold  level  is  affected. 

This  deliberately-intro- 
duced hysteresis  causes  a  fast 
*'snap  action"  and  a  separa- 
tion of  the  negative-going 
(lower)  threshold  from  the 
positive-going  (upper).  The 
terminal  voltage  required  to 
turn  off  the  comparator  is 
greater     than     the     voltage 


which  turned  it  un  originally. 
R13  determines  the  mag- 
nitude of  this  difference  and 
is  used  to  set  the  upper 
threshold.  The  lower  thresh- 
old is  set  solely  by  poten- 
tiometer Rl  5, 

Circuit  Operation 

Refer  to  Fig.  5^  the  sch^ 

matic  of  the  complete  auto- 
matic nicad  charger,  ICl  is  an 
18-volt  regulator  and  requires 
at  least  21  volts  at  its  input 
Capacitors  CI  and  C2  bypass 
the  IC  voltage  regulator  to 
prevent  it  from  oscillciting, 

R2  adjusts  the  low  charge 
rate  (50  mA  in  the  pro- 
totype), while  R3  adjusts  the 
high  charge  rate  (100  mA  in 
the  prototype)  with  the 
cathode  of  Dl  grounded. 
Diode  D2  prevents  the 
battery  from  discharging  into 
the  charger  should  SI  be 
turned  off.  Dl  prevents  stray 
voltages  from  affecting  QTs 
operation. 

R5  and  R6  limit  the  cur* 


rent  to  the  LEDs,  as  R4  limits 
the  current  to  02.  R6  is  one 
half  the  value  of  R5,  to  make 
up  for  the  lower  efficiency  of 
the  green  LED. 

R7,  R8,  and  R12  all  per- 
form similar  functions.  They 
all  maintain  a  minimum  resis- 
tance in  series  with  their 
respective  potentiomelers, 
R2,  R3,and  R13, 

Diode  06  prevents  volt- 
ages from  other  parts  of  the 
circuit  from  affecting  the 
threshold  pot.  Capacitor  C3 
stabilizes  the  voltage  divider. 
Transistor  Q6  controls  the 
charge  rate.  When  it  is  com- 
pletely on  and  charge  current 
is  flowing,  the  red  LED 
illuminates  and  the  charger  is 
in  high  rate. 

07  controls  the  green 
LED,  vrfjich  indicates  the  low 
charge  rate.  Diode  D3  adds  a 
0.6- volt  drop  in  series  with 
07's  base,  making  its  turn-on 
voltage  T2  volts.  Bias  for  Q7 
normally  flows  through  R19 
and   D3.  When  Q6  turns  on, 


123 


BHIDGE 
HEdTlFlEfl 


1^ — T" 

i*v        ! 


HP 


TIP30         iN*dOZ 


Tires 


02 


53 


^^ 


J 


ITS 


Ilt4|4« 


Fig.  6,  Dual-rate  manaalfy-controHed  ntcad  battery  chargen 


however,  it  diverts  the  bias 
current  through  D4  and 
shunts  it  to  ground.  With  no 
bias,  07  is  off  and  so  is  the 
green  LED. 

Tram  is  lor  Q6  normally 
responds  to  die  voltage  conn- 
par^tor's  output  Switch  S2 
allows  manual  control  of  the 
chargn  rate  by  forcing  Q6  on 
or  forcing  it  off.  A  center*off 
switch  must  be  used  for  S2  to 
assure  that  automatic  opera- 
tion is  not  impaired  in  the 
center  position.  Both  S2  and 


R18  may  be  deleted  if 
manual  override  is  not 
desired. 

Special  Parts 

Several  special  parts  are 
required  for  the  automatic 
nicad  charger  and  should  be 
discussed.  The  first  is  a  pair 
of  heat  sinks  for  01  and  !CL 
There  is  sufficient  room  on 
the  PC  board  to  accom- 
modate a  commercial  or  a 
home  brew  heat  sink.  Sheet 
copper     or     aluminum    can 


easily  be  fabricated  into  a 
suitable  heat  sink^  using  the 
prototype  as  a  guide. 

Zener  diode  D5  can  theo- 
retically be  any  voltage  value 
tower  than  the  battery  to  be 
charged.  There  is  a  good  argu- 
ment to  use  a  5-voU  zener, 
however.  5  volts  is  a  bound- 
ary between  negative  temper- 
ature coefficient  diodes 
(lower  than  5  volts)  and 
positive  coefficient  devices 
(greater  than  5  volts).  A  5  V 
zener     resists     temperature 
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Component  layout. 


effects  much  like  an  NPO 
capacitor.  It  is  an  inexpensive 
way  to  assure  a  stable  refer- 
encc. 

Threshold-setting  potern 
ttometer  R15  is  a  15-tum 
precision  type,  either  a  Beck- 
man  model  89  or  a  Spectrol 
model  43,  It  is  often  available 
as  surplus  from  companies 
such  as  Poly  Paks/  New  units 
may  be  purchased  from 
James  Electronics.** 

Resistor  RH  may  be  an 
ordinary  carbon  composition 
type,  but  belter  circuit  sta- 
bility will  result  if  a  metal 
film  resistor  is  used.  The 
change  of  resistance  of  a 
carbon  composition  due  to 
time,  temperature,  or 
humidity  will  affect  the 
threshold  voltage.  A  metal 
film  will  assure  stability.  The 
film  resistor  for  the  pro- 
totype was  found  in  an 
assortment  purchased  from 
Radio  Shack. 

Adjustment 

It    is    preferable    to    first 

assemble  and  test  the  con- 
stant current  source  and  then 
the  comparator.  The  constant 
current  source  is  needed  to 
determine  the  voltage  charac- 
teristics of  the  nicad  battery 
to  be  charged*  These  char- 
acteristics will  be  used  lo  set 
the  voltage  comparator* 

Assemble  the  current 
source  and  connect  it  to  a 
power  supply.  Only  an  am- 
meter is  necessary  for  adjust* 
ment  Connect  the  ammeter 
between  the  cathode  of  D2 
(the  output)  and  ground. 
Turn  on  the  power  supply 
and  adjust  R2  for  the  desired 
low  charge  rate.  Then  ground 
the  cathode  of  D1  with  a 
wire  and  adjust  R3  for  the 
high  charge  rale*  The  con- 
stant current  source  may  now 
be  used  to  lest  the  battery. 

To  property  determine  the 
characteristics  of  the  battery, 
first  discharge  it  completely 
(taking  care  not  to  reverse 
any  cells).  Measure  and  note 
the  voltage  of  the  battery. 
Then  charge  it  at  the  high 
rate  for  5  hours,  and  again 
measure  and  note  the  battery 
voltage  (while  charging). 
Keep    these   figures   for    the 
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comparator  adjustments. 

Next  assemble  the  com- 
parator section.  Take  care  to 
properly  locate  the  various 
NPN  and  PNP  transistors. 
Once  completed,  the  com- 
parator may  be  adjusted.  The 
same  power  supply  used  to 
determine  battery  charac^ 
teristics  may  be  used  again 
for  the  comparator  test  A 
2- Watt,  500-Ohm  wire- wound 
rheostat  will  be  required  to 
complete  adjustments. 

Prior  to  any  adjustment 
efforts,  one  end  of  diode  D1 
must  be  lifted  from  the  cur- 
rent source  portion  of  the 
printed  circuit  board.  The 
500-Ohm  rheostat,  which  will 
simulate  a  battery^  should  be 
connected  between  the 
output  (cathode  of  02)  and 
ground.  A  voltmeter  should 
be  connected  across  the  rheo- 
stat. 

Set  R13  to  its  midpoint 
prior  to  proceeding.  Then 
turn  on  the  power  supply, 
adjust  the  rheostat  for  maxi- 
mum voltage,  and  verify  that 
the  green  LED  (indicating 
low  charge  rate)  is  on.  Slowly 
rotate  the  rheostat  toward 
minimum  voltage  and  note 
the  voltage  value  at  which  the 
red  LED  comes  on. 

Threshold  potentiometer 
R15  will  adjust  the  value  al 
which  the  red  LED  turns  on. 
It  should  be  set  to  a  value 
approximately  halfway  be- 
tween the  two  battery  vol^ 
ages  determined  previously, 
or  about  1  to  1.5  volts  below 
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Tap  view  of  charger  with  cover  removed. 


the     5-hour     charge     valua 

Verify  that  R1  5  is  correctly 
set  by  returning  the  rheostat 
to  maximum  voitage  and 
repeating  the  test 

It  has  probably  become 
very  evident  that  the  red  LED 
turns  off  at  a  different  volt* 
age  than  it  turns  on.  This  is 
the  hysteresis  mentioned 
earlier  and  is  the  next  adjust- 
ment 

Measure  the  voltage 
(across  the  rheostat)  at  which 
the  red  LED  iust  turns  off.  tf 
this    happens    to    be    at    the 


5-hour  charge  value,  there  is 

no  need  to  proceed  any  fur- 
ther. If  not,  adjust  R13  until 
it  is.  Rotate  the  rheostat 
several  times  to  minimum  and 
back  to  maximum  to  verify 
that  the  lower  and  upper 
thresholds  are  correct- 

The  lower  threshold  for 
the  prototype  battery  was  set 
at  10,5  V,  while  the  upper 
threshold  was  set  at  11.5  V. 
Respectively,  this  equals 
1,3125  V  per  ceil  and  1.4375 
V  per  celL  The  upper  thresh- 
old is  the  important  one.  The 


lower   is 

trarity* 


set  somewhat  arbi- 


Conclusion 

The  automatic  nicad 
charger  prototype  has  been 
operating  flawlessly  for  more 
than  a  year.  It  can  always  be 
trusted  to  initially  switch 
into  high  charge  and  then 
switch  into  low  upon  delivery 
of  an  adequate  amount  of 
charge.  A  particularly  co^^ 
vifKing  test  can  be  made  with 
a  fully  charged  nicad  pack. 
Upon     insertion     into     the 


Parts  List 


Re 
R1 
R2,  R3 

R4 

R5 

R6 

R7.  B8 

R9 

RIO 

R11,R12 

R13 

R14 

R15 
R16 
R17 

ni8 

R19 
D1 

D2 
D3.  D4 


1 8  Ohms,  Vt  Vtfatt  (see  text  J 

56  Ohms,  %  Wan  (see  text! 

2.5k  Ohm  PC  potentiometer  {Radio  Shack  271-228  or 

equivalent) 

150  Ohms,  14  Watt 

1,5k  Ohms,  Va  Watt 

820  Ohms,  Vz  Watt 

1 50  Ohms,  Vi  Watt 

10k  Ohms,  %  Wan 

47k  Ohms,  %  Watt 

10k  Ohms,  y*Watt 

5k  Ohm  PC  potentiometer  {Radio  Shack  271 -21 7  or 

equivalent} 

1 .5k  Ohm,  Va  Watt  {metal  film  or  other  statile  type  —  see 

text) 

10k  Ohm  precision  trimpot  (see  textj 

aSk  Ohms,  'A  Watt 

4.7k  Ohms,  Y*  Watt 

10k  Ohms,  '^Watt 

33k  Ohms,  %  Watt 

1W4148 

1N4002 

1N4148 


D5 
D6 
1C1 
CI -3 

Q1 
Q2 

Q3,  Q4 
Q5 
Q6,  Q7 

SI 
S2 

LEDl 
LED2 
T1 

Bridge 
Rectifier 


1 1V5234A  or  1  N7&1  A  5.1  V  zener  diode 

1N4148 

781  8 or  7824  deper>ding  on  the  battery  (see  text) 

.1  uF  ceramic  disc  25  V 

TIP30,  2N6489.  or  ecruivalent 
2N3906,  2N4403,  or  equivalent 
2N3904,  2N4401 ,  or  equivalent 
2N3906,  2N4403,  or  equivalent 
2N39a4,  2N4401,  or  equivalent 

SPST  switch 

SPOT  center-off  switch 

green  lighi-emftting  diode 

red  light'^emitting  diode 

24  V  transformer  (Radio  Shack  273-1386  or  equivalent) 

iPolv  Paks  92CU1  346  or  equhAlent}"^ 


C4  200  uF  25  V  electrolytic 

S3  SPOT  toggle  switch  (for  manual  model  only) 

Charger  housing  (home  brew  or  purchased  from  radio  manufacturer) 

Line  cord 

LED  mounting  hardware  (Cliplite  —  Tri  Tek,  Inc.) 

1  Amp  fuse 
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charger,  the  rate  is  high,  but 
it  slips  into  low  upon  sensing 
the  full  charge  of  the  battery. 
This  usually  occurs  within  15 
seconds,  indicating  the  via- 
bility of  the  design  approach. 
It  is  important  to  check 
the  battery  pack  io  be 
charged  for  shorted  celts.  If 
any  of  the  cells  are  reverse 
charged,  they  should  be  cor- 
rected as  p^r  K20AW's 
suggestions.  A  shorted  cell 
will  confuse  the  automatic 
nicad  charger  and  prevent  it 
from  switching  to  low  charge 


This  may  be  detrimental  to 
the  entire  pack. 

Since  the  comparator 
samples  the  voltage  at  ihe 
charger  terminals,  it  can  be 
fooled  by  unexpected  voltage 
drops.  Corrosion  on  the  ter- 
minals can  cause  this,  as  can 
an  unexpected  protection 
diode  built  into  a  radio. 

If  your  radio  has  a  built-in 
diode  to  prevent  inadvertent 
discharge,  its  diode  voltage 
drop  must  be  considered 
when  setting  the  comparator. 
And    the    battery    terminals 


should   be  kept  free  of  cor- 
rosion. 

Every  effort  was  made  in 
this  article  to  describe  the 
circuitry  in  fine  detail.  I  hope 
that  no  unclear  concepts 
remain  in  your  mind.  How- 
ever, I  will  answer  any 
questions  you  have  if  they  are 
accompanied  by  a  self^ad- 
dressed  stamped  envelope. 
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HW-101  Owners; 
Check  This! 


RIJ  mod  for  the  good  old  HW-W1 


Anwa  Ruepp  HB9BLU 
Landstrasse  169 
5422  Ob.  Ehrendingen 
Switzeriand 


In  your  Holiday,  1976, 
issue  1  found  an  inter- 
esting article  titled  "Add  RIT 
to  your  Transceiver/'  My 
HW-101  needed  that  modifi- 
cation,   especially    since    the 


CW  niter  was  inserted^  I  was 
afraid  to  take  the  vfo  apart 
because    of    the    mechanical 


work  and  realignment  re- 
quired. So  I  had  to  find  an 
easy  way  to  add  RfT  to  it. 

Referring  to  Fig.  1,  C2, 
R8,  D4,  and  C3  must  be 
installed  very  close  to  the 
lube  V  20  on  top  of  the  vfo. 
The  connection  between  C3 
and  pin  I  of  V  20  is  a  very 
thin  wire  inserted  into  the 
socket  of  pEn  1, 

The  other  part  of  the  cir- 
cuit is  mounted  on  a  PC 
board.  The  switch  is  on  the 
right,  and  the  potentiometer 
is  on  the  left  side  of  the 
S-meter.  The  LED  near  the 
pot  indicates  RIT  **on/' 

The  adjustment  is  very 
simple:  Set  R7  to  midrange 
(SI  off);  recalibrate  vfo  coil 
(L941 ),  SI  is  now  on.  Adjust 
the  shaft  of  R6,  and  tighten 
the  knob  so  that  it's  pointing 
upwards. 

This  circuit  functions  well 
and  should  be  of  interest  to 
the  many  HW-101  owners." 


T0*30Ctf    ft  I  iWriHf   RCO  ftEOI 
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-^SWIClD   CQ««I4£CTED  TO  VFO  CA&E 


Fig.  1 


R1. 

R2 

47k,  2  Vy 

R3, 

R4 

22k.  2  W 

R5 

27k,  %W 

R6 

250k  lin 

R7 

250  k 

R8 

220k,  %  W 

CI 

0,047  mF,  50  V 

C2 

0.01  mF,50V 

C3 

10  pF  ceramic 

D1 

1N4148 

D2 

red  LED 

D3 

2ener  20-27  V 

D4 

varactor  diode 

Relay 

Swttch 

Parts  List 

depends  on  what  type  of  relav  is  used  (I  had 
a48V/l2mAJ 

Note:  if  the  2ener  voltage  is  not  too  high  for 
D4,  forget  R5. 

potentiometer  on  front  panel 
adiustabte  resistor 


any    type    capable    of    handling    the    relay 

current,  for  the  front  panel 

(I  had  a  22  V) 

any  50-15  pF  type  (sorry,  I  dof>'t  know  the 

American  types) 

any  convenient  type  ~  current  should  not 

exceed  15  mA 

any  toggle  switch  capable  of  handling  300  V 

dc/50  mA  for  the  front  panel 
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DRAKE  TR-7 


Tyansceiver  Headquarters ! 

Who  was  it  that  said  "There's  nothing  new  under  the  sun?"  He  was  wrong!  There  now  fs  a  generation  of  truly 
new  concepts  in  Ham  Transceivers.  Any  one  of  the  rigs  shown  here  has  features  and  performance  that  never 
before  were  available.  Regardless  of  what  transceiver  you  currently  own,  we  contend  that  replacement  with  any 
one  of  these  three  will  Increase  your  station  performance.  Each  of  the  three  has  unique  features.  The  only 
question  Is  ''which  best  suits  your  personal  operating  requirements?"  Let  us  help  you  decide! 

Orake^  "7  SYSTEM"  incorporates  mofe  fnnovarrve  technical  advances 
than  any  piDduct  we  havie  seen  \n  many  years.  Recerver  dynarnk.  range 
exceeds  that  of  ail  otJiers,  ffyourQTH  is  in  KW  alley  you  71  experience  a 
substantial  relief  from  overload.  If  you've  worr jed  about  changes  in  our 
bands  after  the  WARC  assemblage — the  TR-7  can  dispell  your  fears 
because  it  accommodates  any  fumre  possible  band  refocatJons  and 
n&Af  allocations.  Hie  fteqi^rcy  siabifriy  of  Drake^  '"fulj-synthesis"  and 
the  large  brilliant  digital  display  add  to  the  delight  of  any  TR-7  owner: 
Space  here  is  rnadequare  to  define  the  numerous  design  and 
operational  features  of  thrs  superb  transceiver  Call  us  for  descriptive 
litetatufe:  better  yet  drop  by  and  try  one  in  our  demonstratron  nDom. 

You'll  discover — as  we  have — that  Drake  has  created  a  r^ai  winner. 
One  that  the  oihers  will  be  hard  pressed  to  equal  for  years  to  come. 
And  if  you  prefer  to  operate  with  ''separates"  the  forthcommg  R7 
Receiver  grves  you  the  performance  of  "twins"  plus  the  convenience  of 
a  Hill  performance  transceiver  for  travel ing  or  in  the  mobile ^ 

WESU's  FT90I  system.  If  you're  looking  for  a  transceiver  that  not  only 
outperforms  others  on  any  band  from  160  through  10  meters  but  also 
has  a  single  matching  accessory  to  conveniently  and  efficiently  cover  6, 
2  and  3/4  meter  bands,  the  90)  rs  iti  Even  if  the  VHF  and  UHF 
transverter  doesn't  interest  you  now  it  surely  will  as  OSCAR  sateflrtes 
become  ^he  way  of  life  m  the  next  few  years.  Of  all  the  transceivers 
we've  tested  (both  on  the  air  and  m  the  Jab)  none  offers  the  superb 
control  of  receiver  se/ectivity  offered  ty  WESL/^  Vanable  Selectivity  and 
Notch  Filter  And  if  you  work  CW  the  Tuneable  Audio  filter  will  delight 
you.  Nor  have  we  found  another  Speech  Processor  system  that  sounds 
as  good  while  doing  so  much  for  signal  punch  as  that  on  the  901 .  Add 
to  this  such  features  as  a  built  in  keyer  plus  both  FM  and  AM  detectofs. 
Watch  for  a  grgantfc  irKiease  in  membership  fn  the  Fox  Tango  Club 
when  the  gang  discovers  ihis  great  new  rranscerw^. 

Watch  for  WESU^  new  matching  SCOPE  wtth  "parroramic'  display 
and  tH^  new  synthesized  external  VFO  accessories 

ICOM's  fC-701  has  to  rank  very  high  on  our  list  of  best  available 
transceivers.  Most  of  its  great  features  aren't  immediately  apparent 
when  you  first  take  it  out  of  the  box.  fn  fact  after  you  operate  it  for  a 
week  you II  still  be  finding  new  things  to  like  about  this  all  solid  state, 
sophisticated  unrt  The  operatrrig  flexibility  piDvided  by  the  dual  VFO 
fieature  appeals  to  everyone  here  at  CJegg.  ft^  the  first  unit  that  makes 
no  compFDmise  as  a  fixed  station  and  yet  so  conveniently  mounts  in 
virtually  any  compact  mobile.  If  you  hop  ffom  band  to  band — or  chase 
DX  around  any  single  band  you'll  love  its  frequency  agility  and  large 
bright  frequency  display 

Also  avaifabfe  is  the  matching  IC-2f  T  wrth  all  mode  coverage  of  2 
meters. 


YAESU  FT-901 


rCOM  IC-701 


Whatever  your  needs  in  Transceivers,  Amplifiers,  Antennas,  Keyers,  Station  Accessories,  etc.,  call  Clegg  Toll  Free 
f  "(800)^233-0250;  in  Pennsylvania  call  collect— 717-299-7221 
or  write  today  for  our  latest  catalog] 


m^i 


Communications  Corp.         C3 
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Sidetone 
Is  A  Must 


improves  your  fist  enormously 


Carl  Wagar  VE5EKR 
PO  Box  911 
Waterloo f  Oniario 
Canada  N2J  4C3 


"CJkwaaa  skwi  skwaa 
^Jskwik,  skwaa  skwaa 
skwi  skwaaaa.'^  Is  thai  what 
you  hear  when  you  transmit? 
It  might  be,  especially  if  you 


are    listening    to  yourself  in 
your  own  receiver. 

This  is  a  symptom  of  a 
curse  which  falls  upon  each 
new  ham.  Never  able  to  af- 
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F^.  I,  Schem&ik  diagram. 


ford  a  nice  new  transceiver 
with  a  good  sidetone,  the 
beginner  is  forced  into  a 
make- do  situation*  A  bor- 
rowed receiver-transmitter 
combination  got  me  started 
in  amateur  radio.  Once  I  put 
up  an  antenna,  everything 
went  fine  until  I  had  to  trans- 
mit Then  the  melodious 
tones  of  the  code  practice 
osciiiaior  (CPO)  left  my  ears 
forever. 

Twist  - .  -  receiver  rf  ^in 
down,  aick  ,  . .  antenna  re- 
lay. Click  ,  . .  transmitter  on 
spot-  Tap  , . .  key  down, 
meter  moves.  Twist  , ,  .  re- 
ceiver  rf  gain  up. 
We  e  eeeeooooooeeeeee.  Bf o 
adiust  . , .  beeeep  beceeep. 
Sounds  good?  Now  call  that 
CQ! 

Eventually,  the  maturing 
ham  begins  looking  for  abet- 
ter sidetone  system.  I  tried 
them  all  First  there  was  that 
one- transistor  circuit  with  the 
wire  wrapped  around  the 
transmitter  tank  coil.  When  it 
sounded  more  like  a  flock  of 
birds  than  a  radio,  I  switched 
to  "better*'  circuits.  They  had 
one  that  used  three  transisr 
tors  and  hooked  up  directly 
to  the  center  conductor  of 
the  coax.  When  that  circuit 
kept  burning  up  resistors  and 
made  a  chirpy  bumblebee 
sound,  I  moved  on  to  the 
next  idea,  I  finally  found  two 
reed  relays  and  connected 
them  up  so  that  both  relays 
would  be  activated  by  the 
Morse  key.  One  relay  would 
switch  the  transmitter,  and 
the  other  keyed  a  99^  code 
practice  oscillator.  This 
worked  fairly  well,  except 
that  the  relays  would  stick 
and  the  CPO  sounded  like  it 
was  worth  294, 

i  finally  gave  up  and  trans- 
mitted in  silence  for  several 
years,  even  with  my  newer 
but  silent  transceiver.  But  a 
true  ham  would  never  give 
up,  at  least  not  forever.  I 
didn't,  and  I'm  going  to  share 
my  revelation  with  you. 
White  browsing  through  some 
electronic  keyer  circuits,  I 
came  across  the  idea:  Why 
not  build  an  electronic  keyer 
without  the  electronic  part? 
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The  electronic  keyer  is  de- 
signed to  give  you  properly 
spaced  dits  and  dahs  and  is 
used  with  a  paddle-type  key. 
But  remember,  it  still  must 
key  the  transmitter  and  use  a 
sidetonej  too.  Hmmmm. 
Here's  a  two- transistor  circuit 
for  keying  the  rig  and  a  CPO, 
If  I  hook  them  up  to  the 
same  key,  I've  got  it! 

How  It  Works 

I  think  that  this  circuit  is 
an  ideal  project  for  the  new 
ham.  Some  of  you  might  be 
swamped  with  aJI  the  fancy 
and  complex  circuits 
you  see  in  73*  Someday,  you 
say,  Tm  going  to  be  able  to 
make  one  of  those.  Un- 
doubtedly, though,  you  II 
need  some  practice  at  build- 
ing simpler  projects  in  the 
meantime.  I  assume  that  you 
know  what  transistors,  capac- 
itors^ and  resistors  are.  Maybe 
you  haven*t  used  a  transistor 
yet  Well,  this  project  has  two 
of  those.  Maybe  youVe  curi- 
ous about  those  integrated 
circuits,  the  little  black  spider 
things  with  shiny  legs.  Well, 
there  are  three  of  those  In 
this  project  Now  don't  leave 
yet.  How  are  you  ever  going 
to  tackle  complex  things  if 
you  don't  give  this  a  try? 

Look  at  the  schematic  dia- 
gram shown  in  Fig.  1.  In  the 
top  right-hand  portion  of  the 
diagram,  you  will  see  two 
transistors,  Ql  is  an 
NPN-type  transistor,  and  Q2 
is  a  PNP  transistor.  This  is  the 
circuit  which  keys  the  trans- 
mitter.   The    base  of   Ql    is 


connected  through  a  5.6k 
Ohm  resistor  to  the  output  of 

a  strange-looking  symbol  that 
you  may  not  recognize.  This 
is  part  of  orie  of  the  inte- 
grated circuits  called  a  NAND 
gate.  If  you'll  bear  with  me, 
ril  explain  that  in  a  moment, 
but,  first,  all  you  need  to 
know  is  that,  when  you  press 
down  on  the  Morse  key,  the 
voltage  on  the  output  of  that 
NAND  gate  goes  from  zero 
volts  to  five  volts.  This  volt- 
age is  applied  to  the  base  of 
01  and  turns  on  this  transis- 
tor. This  causes  current  to 
flow  through  the  4.7k  resis- 
tor, into  the  collector  of  Ql 
and  then  out  of  the  emitter 
of  Ql  into  ground-  What  this 
does  is  lower  the  voltage  on 
the  base  of  the  PNP  tran- 
sistorj  Q2,  from  five  volts  to 
near  zero  volts.  This  causes 
Q2  to  turn  on,  which  supplies 
current  to  the  transmitter 
keying  circuit,  provided  S2  is 
set  on  ''sidetone/*  This  cir- 
cuit is  designed  to  key  a 
transmitter  which  has  what  is 
known  as  grid-block  keying. 
Be  sure  that  your  transmitter 
works  this  way.  Since  many 
of  you  are  most  likely  using 
the  older,  tube-type  trans- 
mitters, they  will  likely  use 
either  grid-block  keying  or 
another  type  called  cathode 
keying.  If  your  transmitter 
uses  cathode  keying,  don't 
give  up*  You  will  need  to 
modify  your  project  by  using 
the  cathode  keying  section 
shown  in  Fig.  % 

Now  ril  get  back  to  that 
thing  called  the  NAND  gate* 


Since  a  lot  of  circuits  you  see 
in  73  Magazine  these  days  use 
these  NAND  gates,  maybe 
you  should  sit  down  and  read 
this  carefully,  A  NAND  gate 
is  iust  a  kind  of  electronic 
switch.  The  term  NAND  is 
just  a  short  form  for  the  term 
NOT  AND.  If  that  sounds 
confusing^  keep  reading,  A 
NAND  gate  has  three  connec- 
tions besides  the  two  extra 
power  connections  of  five 
volts  and  ground.  Of  these 
three  connections,  two  are 
called  inputs,  and  the  other  is 
an  output  If  you  look  at  the 
symbol  for  the  NOT  AND 
gate,  you  will  see  that  one 
end  is  round  with  a  little 
circle  on  it  The  wire  connect- 
ed to  that  little  circle  is  the 
output  The  other  end  is 
square,  and  the  two  wires 
connected  to  it  are  inputs. 

Everything  to  do  with  this 
gate  works  on  two  voltages. 
Five  votts  is  called  a  high 
voltage,  and  zero  volts  is 
called  a  low  voltage,  Here*s 
how  a  NOT  AND  gate  works: 
The  output  will  usually  be 
high,  but,  if  you  connect  a 
high  voltage  to  one  input 
AND  the  other  inputs  the 
output  will  NOT  be  high.  So 
if  both  inputs  are  low,  the 
output  will  be  high.  If  one 
input  is  high  and  the  other  is 
low,  then  the  output  will  still 
be  high.  If  the  Hrst  AND  the 
second  inputs  arc  high,  then 
the  output  will  be  NOT  high 
or,  in  other  words,  low.  So, 
can  you  s^  why  they  named 
this  little  NAND  gate  the  way 
they  did? 
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Fig.  2,  Cathode-keying  cir- 
cuit. '*'High'  uofiagef  high- 
current  silicon  power  transis- 
tor or  equivalent  —  ECG'165* 
It  must  have  Vce  greater  than 
plate  voltage  of  final  transmit 
tubes* 

In  Fig.  1,  note  that  one  of 
the  inputs  to  the  NAND  gate 
is  connected  to  five  volts,  and 
the  other  input  is  connected 
to  the  Morse  key.  There  are 
four  of  these  NAND  gates 
contained  in  one  integrated 
circuit  called  the  SN74O0, 
This  type  of  integrated  circuit 
is  called  TTL,  for  transistor- 
transistor  logic.  The  peculiar 
thing  about  TTL  is  that, 
when  you  leave  an  input  un- 
connected, it  treats  it  as 
though  it  were  connected  to  a 
high  (+5  V)  voltage.  So  here 
we  see  that  one  input  £s  con- 
nected to  five  volts,  and, 
when  the  key  is  up,  the  other 
input  acts  as  though  it  were 
connected  to  five  volts.  The 
result  is  that  the  output  re- 
mains low  until  you  depress 
the  key.  This  grounds  one  of 
the  inputs  and  causes  the 
output  to  go  high.  This  acti- 
vates the  transistor  circuit 
and  keys  the  transmitter.  Key 
the  key,  and  the  transmitter 
transmits.  It  works!  Using  the 
logic  circuit  eliminates  sparks 
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and  clicks  and  helps  you  learn 
about  integrated  circuits! 

The  next  part  of  the  cir- 
cuit is  the  code  practice  oscil- 
lator part.  U  uses  a  complex 
integrated  circuit  called  a  tim- 
er. It  is  the  NE555.  You  will 
see  this  componeni  in  Fig,  1. 
It  is  labeled  U2  and  has  a 
rectangular  shape.  Whenever 
you  see  a  box  like  this  on  a 
schematic  diagram,  you  can 
be  sure  that  it  represents  a 
complex  circuit  of  some  sort 
You    don't    need    to    know 


Fig,  3.  PC  board  -  full  st^e^ 
copper  yiew. 
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Fig.  4.  Parts  layout  -  bottom 
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what's  inside  an  integrated 
circuit  in  order  to  use  it 
Thai's  ihe  nice  thing  about 
ICs  (integrated  circuits)  — 
you  just  hook  them  up  and 
they  work. 

Connecting  a  speaker,  a 
volume  and  lone  control,  a 
few  resistors,  and  a  few 
capacitors  to  this  IC  gives  you 
a  nice  sounding,  fully  adjust- 
able oscillator.  When  a  posi- 
tive voltage  is  applied  to  pin  4 
of  the  555  circuit  through  the 
S.6k  resistor,  a  tone  will  be 
heard  in  the  speaker.  When 
this  voltage  goes  low  (the  gate 
output  goes  low  because  the 
key  is  up),  the  tone  disap- 
pears. 

Now  isn't  that  neat!  De- 
press the  key,  and  it  activates 
both  the  transmitter  and  an 
audio  oscillator  at  the  same 
time!  The  only  thing  left  lo 
explain  Is  the  power  supply 
that  gives  us  five  volts.  Using 
a  third  integrated  circuit  gives 
us  five  volts,  no  muss,  no 
fuss.  The  LM309H  integrated 
circuit  voltage  regulator  has 
three  terminals  and  looks  just 
like  a  transistor.  Hook  one 
terminal  to  ground,  another 
to  an  input  voltage  from  9  to 
30  volts,  and  you  get  five 
volts  out  the  third  terminal. 
You  could  hook  up  a  nine^ 
volt  battery  to  this,  but  it 
might  not  last  very  long*  I 
decided  to  make  it  so  that  the 
circuit  could  be  plugged  into 
the  walU 

The  power  supply  section 
is  shown  in  the  bollom  right- 
hand  corner  of  Fig.  1.  When 
SI  is  closed^  120  V  ac  enters 
the  transformer,  Tl^  from  the 
wall  outlet.  This  is  trans- 
formed down  to  12  V  ac  and 
is  rectified  by  the  1N4001 
diode.  We  now  have  pulsating 
1 2  V  dc.  The  ripple  is  fTltered 
out  by  the  500  uF  capacitor, 
and  12  V  dc  is  applied  to  the 
input  of  the  LM3Q9H,  Out  of 
pin  2  of  U3  pops  +5  V  dc^ 
which  is  then  supplied  to  the 
circuit. 

Everything  that  is  shown 
inside  the  dotted  box  in  Fig. 
1  can  be  put  on  one  printed 
circuit  board.  Note  that  SI 
turns  the  sidetone  circuit  on 
and  that  S2  switches  between 
sidetone  and  bypass.  When  S2 


is  set  on  sidetone,  the  side- 
tone  circuitry  will  function  if 
SI  is  on.  When  S2  is  in  bypass 

position,  this  connects  the 
Morse  key  directly  to  the 
transmitter  and  completely 
bypasses  the  sidetone  circuiL 
Note  that  coaxial  cable  is 
used  to  wire  up  the  key  lo 
the  sidetone  and  the  sidetone 
to  the  transmitter.  This  elimi- 
nates the  possibility  of  rf 
affecting  the  sidetone  cir- 
cuitry. So  there  you  have  it  — 
a  super  sidetone  circuit! 

Construction 

Now  that  IVc  convinced 
you  that  this  is  a  fine  little 
circuit,  I've  got  to  convince 
you  to  build  iL  In  order  to 
make  it  easier  for  you  to 
build,  I've  designed  a  printed 
circuit  board  layout  Now,  t 
realize  that  this  printed  cir- 
cuit board  business  may  be 
new  to  you.  If  you  can  gel 
some  practice  by  making  this 
one,  though,  it'll  bring  you 
that  much  closer  to  doing 
some  advanced  projects. 
There  have  been  some  good 
articles  on  making  printed  cir- 
cuit boards  in  73  Magazine,  It 
would  be  well  worth  the  trou> 
ble  to  do  some  extra  reading. 

Those  of  you  who  already 
know  something  about 
photography  will  find  the 
printed-circuit-maklng  pro- 
cess fairly  simpte.  The  end 
product  is^  of  course,  a  PC 
board  This  is  a  flai,  1/16- 
inch-thick  epoxy  fiber  board 
with  patterns  of  thin  copper 
strips  on  one  side.  Com- 
ponents are  inserted  through 
holes  in  the  board,  and  the 
leads  are  soldered  to  the  cop* 
per  on  the  opposite  side  of 
the  board.  The  copper  strips 
on  the  bottom  of  the  board 
are  created  through  a  process 
known  as  etching.  Originally, 
a  PC  board  has  one  side  com* 
pietely  covered  with  a  layer 
of  copper.  A  pattern  of  etch- 
resistant  material  is  then  ap- 
plied on  top  of  the  copper. 
This  can  be  done  with  special 
pens  that  have  a  special  ink, 
or  it  can  be  done  by  applying 
strips  of  tape  with  adhesive 
backing.  The  best  way  is  to 
apply  a  coating  of  special 
light-sensitive  plastic  and  then 


photographically  remove  the 
plastic  from  the  areas  of 
copper  that  are  to  be  etched 
away-  In  all  three  methods, 
the  idea  is  to  protect  certain 
areas  of  copper  on  the  cop- 
perctad  board  from  the  etch- 
ing solution  into  which  the 
board  is  then  placed.  The 
unprotected  copper  is  then 
etched  away,  leaving  the  pal- 
tern  of  copper  strips  that  is 
required  for  the  circuit. 

Most  electronic  stores  sell 
kits  with  ail  of  the  chemicals 
and  materials  thai  you  need 
to  make  PC  boards  pholo- 
graphically.  As  with  any 
other  photographic  process, 
you  need  a  negative  In  order 
to  make  the  print,  which,  in 
this  case,  will  be  on  the  PC 
board.  To  make  it  simple  for 
you  to  make  a  PC  board,  Fig. 
3  is  a  negative  of  the  pattern 
for  the  PC  board*  I  have  made 
good  PC  boards  by  taking 
such  a  pattern  from  a  maga- 
zine and  making  a  Xerox® 
copy  of  it.  Then,  in  a  dark- 
ened room,  you  take  the 
copperclad  board  and  coit  It 
with  the  light-sensitive  coat- 
ing. Once  it  is  dry^  you  place 
the  Xerox®  negative  against 
the  copper  surface  and  sand- 
wich the  whole  thing  between 
two  pieces  of  glass.  Then  run 
outside  and  expose  it  to  sun- 
light for  several  minutes,  or 
buy  yourself  a  suntan  lamp  to 
expose  it.  Most  photoresists 
require  the  ultraviolet  light  of 
the  sun  in  order  to  work.  You 
can  then  return  to  your  dark- 
room and  place  the  l^ojrd  in  a 
resist  developer  solution.  This 
removes  the  plastic  coating 
from  the  unexposed  parts  of 
the  board.  Then  all  that  you 
do  is  put  the  board  into  the 
etching  solution,  and  ten  min- 
utes later  you*ve  got  a  nice 
PC  board!  This  method  is  a 
little  crude,  but  it  works  ilne. 
Those  of  you  who  are  pho- 
tographers may  wish  to  make 
actual  negatives  and  use 
Kodatith  or  some  such  mate- 
rial for  contact  printing. 
Either  way,  you  should  en- 
deavor to  get  a  PC  board 
made,  as  it  makes  construc- 
tion much  simpler. 

Now  that  you've  got  a  PC 
board,  you  will  need  to  get 
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Parts  List 

U1  -  National  SN7400N  qugd  2-mput  NAND  gate  IC  or  equivalent 

U2  —  Signetics  NE555  timer  IC  or  equivalent 

U3  —  National  LM309H  IC  voUage  regulator  or  equivalent 

Q1  ^  2 N 2222  NPN  transistor  or  any  equivalent  silicon  transistor 

Q2  -  RS  2023/MJE350  PNP  transistor  with  Vce>50  V  or  equivalent 

51  —  SPST  toggle  switch 

52  -  DPDT  toggle  switch 
4.7k  V4  W  resistor 

2.2k  %  W  resistor 

470  Ohm  y«  W  resistor 

two  5.6k  Vk  W  resistors 

1M4001  50  pv  1  A  rectifrer 

100k  printed  circuit  potentiometer 

5k  printed  circuit  potentiometer 

two  .1  uF  ceramic  disc  capacitors 

.02  uF  ceramic  disc  capacitor 

100  uF  25  V  electrolytic  capacitor 

500  uF  25  V  eJectroJytic  capacitor 

n  5  V  ac  to  1 2  V  ac  filament  transformer,  250  mA 

8-Ohm  miniature  speaker 

coaxial  cable*  hookup  wtre,  cabinet,  nuts,  bolts,  etc. 


the  parts  to  put  onto  it.  See 
the  parts  list  All  of  these 
parts  are  available  from  the 
mail-order  distributors  adver- 
tising in  73  Magazine  or  from 
your  local  electronics  store. 
Ql  can  be  any  good  silicon 
transistor  such  as  the 
2N222Z  Q2  can  be  any  PNP 
transistor,  but  one  specifica- 
tion is  important  It  must  be 
able  to  withstand  the  key-up 
voltage  ut  the  transmitten 
This  means  thai  the  specifica- 
tion  called  Vce  must  be  prob* 
ably  at  least  50  V.  The 
276*2023  available  at  Radio 
Shack  will  do.  The  Motorola 
M|E350has  a  Vce  of  300  V, 
and  I  used  one  of  these  that  I 
had  in  the  junk  box.  The 
integrated  circuits,  numbered 
7400,  555,  and  LM309H,  are 
fairly  common.  Make  sure 
that  you  get  the  LM309H,  as 
the  "H'*  implies  that  it  is  in  a 
small  can.  If  you  get  an 
LM309K,  it  will  take  up  too 
much  room*  The  volume  and 
tone  controls  that  I  used  were 
the  prinied-circuit*board  type 
that  fit  onto  the  board.  If 
you  want  to  be  able  to  adjust 
these  often,  you  could  buy 
the  large  cabinet-mounting 
type,  and  put  them  on  the 
cabinet  that  you  install  the 
sidetone  fn.  You  could  then 
run  wires  from  the  controls 
to  the  PC  board.  The  resistors 
and  capacitors  as  well  as  the 
speaker  and  switches  should 
be  easy  to  obtain. 

Once  youVe  got  all  the 
parts,  it's  time  to  install  them 
on  the  PC  board.  First,  how- 


ever ^  you*ve  got  to  drill  the 
holes  in   the  board.    If  you 

own  a  high-speed  drill  press 
capable  of  drilling  very  small 
holes,  then  youVe  okay*  But^ 
if  you  are  tike  me»  you  have 
an  old  beat-up  hand  drilL  It 
most  likely  won't  accept  bits 
smaller  than  1/16th  inch. 
You  could  drill  the  holes  with 
a  1/1 6th  bit,  but  they  would 
really  be  too  big.  Your  best 
bet  is  to  find  a  hardware  store 
that  has  the  finer  drill  bits.  A 
#58  drill  bit  is  ideal,  and,  if 
they  have  that,  they  also 
probably  have  a  special  chuck 
that  will  hold  these  small  bits- 
A  shaft  extends  from  this 
chuck,  and  it  wtH  fit  into  the 
chuck  of  your  electric  hand 
drill.  If  you  get  one  of  these 
little  adapters,  then  you  11  be 
all  set.  Just  drill  away  until 
you've  done  all  of  the  holes. 

If  youVe  never  done  any 
small-size  soldering,  then  you 
may  need  some  practice*  You 
need  a  low-power  soldering 
iron  with  a  small  tip  and 
some  small-diameter  resin 
core  solder.  For  soldering  the 
two  multilegged  DIP  (dual- 
inline-package)  ICs,  you 
should  use  integrated  circuit 
sockets  or  the  cheaper  molex 
pins*  This  way,  you  can  re- 
place the  ICs  easily  and  solder 
the  sockets  to  the  PC  board 
without  fear  of  overheating 
the  ICs, 

Install  the  parts  according 
to  the  parts  layout  shown  in 
Fig.  4.  Push  the  leads  of  the 
capacitors,  resistors,  and  tran- 
sistors   through    the    proper 


holes.  Bend  and  clip  the  wires 
on  the  opposite  side,  and 
solder  them  into  place,  being 
careful  not  to  overheat  them. 
Pin  diagrams  for  the  transisr 
tors  and  ICs  are  shown  in  Fig, 
5.  Of  course,  if  you  are  using 
a  substitute  transistor,  make 
sure  you  know  the  pin  dia- 
grams for  it  Observe  the 
polarities  of  the  electrolytic 
capacitors  and  the  diode.  The 
integrated  circuits  must  also 
plug  into  their  sockets  in  the 
proper  direction.  Pin  1  usual- 
ly has  a  dot  on  the  plastic 
case  above  it,  or  there  is  a 
notch  cut  in  the  end  of  the  IC 
to  indicate  positioning.  The 
regulator  chip  has  a  little  lab 
sticking  out  of  the  side  of  its 

Once  you  have  all  of  the 
parts  installed,  look  carefully 
at  all  of  your  solder  connec- 
tions. N4ake  sure  that  there 
are  no  cold  solder  joints  or 
solder  "bridges"  -  shorts  be^ 
tween  adjacent  solder  connec- 
tions. If  you  want  to  make 
sure  it  works  before  putting  it 
in  a  cabinet  of  your  choice, 
you  can  do  the  following: 
Solder  wires  to  the  appropri- 
ate points  on  the  board  for 
the  speaker,  the  key,  the 
transmitter^  and  the  trans- 
former. Before  connecting 
the  power,  unplug  the  tCs. 
Plug  in  the  12  V  transformer 
to  the  wall,  and,  if  your 
circuit  board  passes  the 
smoke  test  (no  smoke),  then 
it  is  probably  safe  to  plug  in 
the  ICs.  Then  connect  the 
key,    the    speaker,    and    the 


transmitter,  and  apply  power. 
With  the  transmitter  on 
standby  position^  when  the 
key  is  depressed,  you  should 
get  a  tone  in  the  speaker.  You 
may  have  to  adjust  the  tone 
or  volume  controls  before 
you  can  hear  anything.  If  that 
works,  then  hook  up  the 
transmitter,  ground  to 
ground,  transistor  output  to 
transmitter  key  input  Take 
the  transmitter  off  standby 
position  and  into  transmit 
mode*  Hopefully,  it  won't 
transmit  until  you  depress  the 
key.  Then  you  hear  the  oscil- 
lator oscillating  and  see  that 
the  transmitter  is  transmit- 
ting. It  worksl 
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If  it  doesn*t,  recheck  your 
connection  to  the  transmit 
ter.  It  may  be  that  your 
polarities  are  backwards.  With 
a  voltmeter,  you  can  measure 
the  polarity  of  the  voltage  at 
the  key  terminals  of  the 
transmitter.  Hook  the  nega- 
tive to  the  transistor  output 
of  the  sidetone  and  the  posi- 
tive key  terminal  to  the 
ground  of  the  sidetone. 
Check  all  of  your  solder 
joints  once  again  and  the 
polarity  and  positioning  of 
the  transistors  and  the  ICs.  If 


worse  comes  to  worsts  you 
can  replace  the  ICs  because  of 
those    handy    sockets.    It   is 

unlikely  that  you  should  have 
problems  still,  if  all  of  this 
checks  out.  Either  way,  a 
little  bit  of  troubleshooiing  is 
always  educational. 

If  you  have  a  cathode- 
keyed  transmitter,  then 
youVe  in  difficulty,  because 
the  PC  board  will  not  handle 
the  cathode- keying  circuit 
You  may  have  to  do  a  little 
PC  board  designing  yourself. 
Give   it  a  try.    It'll   be   very 


educational 

Now  all  that  you  need  to 
do  is  fix  up  the  circuit  and 
install  it  into  a  nice  cabinet,  t 
found  it  a  challenge  to  install 
the  PC  board,  two  switches,  a 
transformer,  and  a  speaker, 
all  in  the  smallest  cabinet  that 
I  could  Prnd,  You  will  prob- 
ably want  to  use  a  larger 
cabinet,  especially  if  you  in- 
tend to  mount  the  volume 
and  tone  controls  on  the 
front  paneL  73  Magazine  has 
published  some  articles  which 
give  tips  on  installing  projects 


In  cabinets.  You  might  want 
to  take  a  look  at  some  of 
these  articles  to  give  you 
some  ideas. 

Once  you^ve  put  it  to- 
gether, fire  it  up,  plug  it  in, 
and  give  out  a  CQ.  I  til  be  a 
pleasure  to  listen  to  yourself. 
Be  carefuL  If  you  get  too 
long-winded,  you  might  even 
be  accused  of  broadcasting.  ■ 
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The  Tiny  Tone 
Repeater  Saver 

super-small  tone  burst  system 


AS  more  and  more  two 
meter  repeaters  are 
coming  **on  line**  every  day^ 
tone  access  should  be  con- 
sidered as  a  way  to  cut  down 
on  the  QRM.  The  schematic 
in  Fig.  1  shows  the  circuitry 
required  at  the  repeater  end. 
The  circuit.  Fig*  2,  is  what 
you  need  at  the  user  end. 

Decoder  and  Logic 

There  are  no  frills  in  this 
circuit.  The  tone  decoder  is 
right  out  of  the  chip  manu- 


facturer's appiicaiion  notes, 
and  the  logic  is  our  old 
friend,  the  R-S  flip-flop, 

A  tone  burst  is  sent  at  the 
beginning  of  each  trans* 
mission.  This  tone  burst  is 
decoded  by  a  phase  locked 
loop  IC  type  567,  resulting  in 
pin  8  going  low.  At  the  same 
time,  the  COS  (carrier  oper- 
ated switch)  output  from  the 
repeater  receiver  will  be  high. 
Therefore,  both  pins  4  and  5 
of  the  gate  are  high.  This 
results   in    pin   11    tone  COS 


*1V 


A^IO  IN 


2aDmV   f^MS 


COS  Hi 


*TOI#E-C0S   OUT 


being  high.  The  tone  pulse 
pin  4  will  go  low  after  one- 
third  second  with  COS  re- 
maining high,  resulting  in  the 
output  tone  COS  also  remain- 
ing high  until  input  COS  goes 
low.  COS  going  high  without 
the  tone  pulse  being  present 
will  result  in  tone  COS  re- 
maining low.  Confusing? 
Sorry  about  that,  but  it 
works  just  the  same! 

Tone  Encoder 

The  tone^ncoder  circuit 
was  designed  with  low  cur- 
rent drain  CMOS.  With  cir- 
cuit constants  shown  In  Fig. 


TRANSMIT 

*  VOLT  5  15 -15  J 
A 


2,  a  one-third  second  burst  is 

generated.  The  frequency  is 
adjustable  from  2500  to  4500 
Hertz,  The  current  required  is 
only  a  few  microamperes. 
Ultrasmall  construction  tech- 
niques can  be  followed,  and 
you  can  fit  this  unit  in  even 
the  most  jam-packed  rig?- 

The  supply  voltage  for  the 
encoder  comes  on  with  the 
transmitter.  The  1  uF  capaci- 
tor charges  through  the  470k 
Ohm  resistor  so  that  after 
charging,  the  oscillator  is  dis^ 
abled.  Although  not  shown 
on  the  schematic,  you  may 
need  a  zener  diode  voltage 
regulator  in  order  to  have  the 
frequency  stability  you  need. 
Pots  are  needed  to  set  the 
frequency  and  audio  output 
level.  This  should  not  hinder 
making  the  encoder  small,  as 
very  tiny  pots  are  available  at 
moderate  cost*  You  may  even 
be  able  to  find  them  at  ham- 
fests  at  a  super  cheap  price. 
The  1  uF  capacitor  should  be 
tantalum  for  low  leakage. 

It  might  be  a  good  idea  if 
you  had  provision  for  switch- 
ing  this  beeper  out,  if  you 
work  more  than  one  repeater. 
It  could  get  annoying  to 
others,  ■ 
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Fig,  L  Decoder  and  logic. 


Fig,  Z  Tone-burst  oscillator. 
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PANAVISE 

It's  Hke  no  otl^er  tool  voii've  ever 
used.  Its  head  rotates  a  fuN  360 
degrees  —  and  tilts  180  degrees 
from  vertical  to  horizontal,  (mar- 
ine how  that  kind  of  versatility 
simplifies  work  procedures,  just 
one  convenient  knob  locks  v^ofk 
in  any  desired  position^ 


PANAVISE  offers  a  varrety  of 
interchangeable  work  holding 
h9ads»  bases  and  acc^sories  for 
every  rmaainable  function.  But, 
just  because  it's  small,  doesn't 
mean  you  can't  use  PANAVISE 
for  some  pretty  rugged  work^  It's 
a  vise  every  craftsman  deserves. 

MODEL  300 
Original  Bas# 

Oestgned  for  all  normal  perma- 
nent installations*  "Rirec  lugs 
spaced  120  degrees  apart  provide 
maKimum  mounting  stabilttv. 
Over  alt  height:  3^13/16"  (97 
mm}.  Base  diameter;  5"  {127 
mm), 

MODEL  303 
Onginal  Vise  Head 
Wide  2%*'  (63  mm>  jaws  op^^  to 
2^4^'  (57  fnnnK  Head  i$  pressure 
diecast  aluminufn  alloy,  with  s^«| 
and  brass  inserts.  Hammertone 
gray/grev^n  finish,  Replaceable 
nylon  jaws.  Package  includes  both 
Models  300  &  303  lor  $21 .95, 


GIANT  FLEA  MARKET! 
THOUSANDS  OF  SSSS  IIM  PRIZES! 

Dori^t  Miss  The  N.E.  ARRL  Convention 

Oct.  14th- 15th 
At  The  Beautiful  Sheraton  Boxborough 

Boxborough,  Mass. 
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i 


*C 


ik»«*ri    lEInm  >ni  tM''  *  1  ■#■■>  AO   1>«i  M<k  '  >n^  m 


»«v 


1I«  4IK 


lib  VAC  w  l-]4  VOC  liJIfait''.  1.1  Ih,  riHiHiM  Mghfnv  mmI  htA  i^r  lillpnnt  n^  tMt  Miu,  CBmii  uunriilii  t»i  initd  wii*  hill 


KR*400  Azimuth  Rotator 

Mediym  duty  rotator,  supports 
400  »bs  (181  KG)  Ideayi^-^'^ 
Boomefs,  HfJ|iiQ^^--'<^ 
arrays^^^t^-'^JSWljfaKe  same 

■i''-''''^^^jP^^^^'^^  ''^'^  switches. 
K^Sfsofi  ^s  1  min,/360^ 
Accommoetates  masts  1  5- 
2  5*"D  (38-63.5  mm}    Supplied 
with  lumctional  direction 
jndicatof.  115VAC.  50/60  Hz 

Shipping  weight  is  approx,  18 
lbs.  (ai6KGl  $129,95 


The  only 

completely 
free-standing, 
telescoping, 
breakover  tower 
you  can  buy. 


Thi!    wily    tdiivliMY    tT«tiMiiwfind^ 
loopino,  brvakowf  tovMr  you  can  buy. 


tala- 


KR*500  Elevation  flofator 

Kfl  SOO  provides  180"  boom 

rotation  for  antennas  use<l^ 

OSCAR. 

can 

af. 

L,„.---^itches  Motor  disc  brake 

holds  to  1750  inch-pounds 

(2000  cm-KGi    Accommodates 

booms  1.25  1  625"D  (31  ?5- 

41.27  mn>),  masts  to  I  5-2.5"D 

(38-63,5  mm).  Weatherproof, 

Attractive  direction  indicator, 

115VAQ  50/60H2. 

14  lbs,  {6.34  KG),  5169.95 


Thvy  IvIiBcapa.  Cf  iHik,  up  or  dOAll  «asily  10 

P'lnpoini  bfrit  r«etmkHi, 

Thvy   fafAikovflr.   Your  Ifmt  naver  haw   lO 

leave'    the    grgund    when    you    pull    miaii> 

te nance   -    ev&n    on    nur    i^ll^ii  breakovor 

tow%tr. 

On<a-p4«{:«  price  You  50 1  the  uvhole  tow»r, 

ready  10  msiall.  No  bkIi?  chargn  for  base 

ptattt.  3UV  Hwrt,  «tc. 

Okl-fflilliian«t    criflternKraliifi.    Evftry    Tflc^ 

Tow'r    if  cui.   fttfemble^f^   and   wetdad   by 

hand. 

04d-f«hiwi9i  mIw    Orville  &Dnd  found  ■ 

vvgy  1^0  make  bvttar  towers  for  less  moi^ay. 

Our  model  40,  ^^hich  wa  bekiavti  i&  tha  most 

durable^     l^onvtntent     nofi-brflakovigr     40- 

footer  vou  can  buy.  is  5224,71  .  Our  Bnaikp 

ovpf  MQdfil  &5,  the  i9/)/(/  Kiwir  you  can  b-uy 

tttai  lif  totaiiy  IrBtf-itanding,  tQlcKopiri}^  and 

a  brtahover,  is  ]uii  ufider  SSOO, 

Conic»l4t«lv  frafritindinB.  ^^  PUV  wim,  no 

brack* ii.  Vet.  by  ttretdi^ng  ttia  wndload 

owe^    the  entire   tcwra'^   we'w   made  thtm 

£trcir»94r   ttian    wirad   or  bracketed  toMvriL. 

55  ConctBtE  S|««tir«i « .  $33,00 

40  Conerqte  Sla*wa    ......* $32,5CI 

Modal  40 

(flMtand*  from  a3'-40") , . . .  ^ *224.Ji 

(*Ktafids  fiom  23' aS'>  ......*.,.  *4l  0.  T6 

Bniattowar  M>Dd«i  44) 

t«)itarid4  from   23'^4ir^   wj«i  braafcovv^   *t 

gn^yrvi  law^l    ...... $381 .30 

&r«*how  McHi»<  SS 

(■xtatidi   from    3^^&S'^    wftti   brvmkow    «i 

Oraufid  )«vcd  l    .^...l^.^^. ..........  $573.66 

tttetoHiB 


VISTA 


qualify  powcii  ccmwprstoo  pmducts  Tor  cai  .  b»al.  home,  trsiikif .  iruck 
or  recftJiititTti  v«hcte 


deluxe  r^utated  R  series 

convefl  120  voq.  60  Hz  to  13. &  vdc  ±0.5  vdc 

rhe  VISTA  sene^  of  fegyhMod  modeks  ts  ot  ine  tighest  qual 
fty,  uldizing  trie  taflest  m  vilegraieci  cimjt  (IC)  tedvickigy 
designed  br  hong  litis  and  supeoor  perfofmance  with  !iuTi 
Iree.liigrihyregi^edStabiz^oi/lpyTvciltag^     ttie  stand 

ard  ol  the  indusiry. 


rnodels 
y«1*  mv  4 


UL 


VIST  A  Mlfl      J  flfnps  conttf^ioirt  ^  anv*  twrv* 
•m^-rBsel  WeMof   ULta&a  CAHHte      f33  gg 

VISTA  IVR: . .  .4  f m^Jt  ci3>niJnLiEnji.  b  «mpi  surga 
Currflfil  lirTiiliny  rjfilwbftr  fiver- wH^^jn  pirolecJeri  TlnMd 
UL  iMUfKl  l«jilLir«s  cjuse  siiZiyl'rtHK^^HtWK?'  iD  irii;iif^i^ 

VISTJI  yn . .  4  Pi^  coAtHiuAu*  i  tmpt  kurat 
curieni  linstrig,  uua^iar  iiyer  .i^>  -^'-^  j    .  '^IfiOe*;  TyA 
ULiWiCiciMnakiiM  uatio*  .v^r^^, 

KT95 

VIST&  xn     J  Mv«  BonteBM—.  tl  M^s  tyti 
ctifTTw  iinT^wj  aoioar  cNg-  «ij<hiy  ^khuwC  %j«ti4 
UL  WtaEi  iHbm  HK  Mw  « '  tH>&'  fWxgO  «ftfm 

VI$tA  XRD        ID  •trips.  JzcmtniuAui ,  13  ornpi  t.utgfl 

l^ijrltiii.  liiUHiKy,  (.lijwtiar  ovtir  .H.«illa||e  piuttf!..liUd   luvii^rt 

VtSTA  XXR  tg  «mp^  gqntiriuo44».  20  ^mps  »Mfg« 
cuFrffit  iimttn^  tranHbi'  o<i*#r  i^ti^hHa  msrticlad  Iiami 
Ut  MUed  t&iiitnia  cai«^  sitp  J  .m^'  ^iWhaD  AettM 

Cyrtirt  hrtirtn^  f^****  '  '^ '  r*^fl*  ^>*#A»i-fa^  1^44 
U  t^A^tt^n  ca»5iaB4'4MdWi«?'4>«tcv«» 

UL  Nlled  ^uM '  le  -1 '  >H4llA'«  ^  4  <  /Q  mr  ^r-r. 


applicaftona 

■■«irieuS«Cl  felv 
ttMlB^  t.ri#  yp  ^ 

rases  cdmH^  or 


«MCQ 


Horns  U9E  oH  mobim  B4iglB  ndA  bund'  CQ 
fi.4}h  pcwwfM  AM  CB  and  small  hum  rariios 
quAkty  CAi  t4|M]  pldv4F$.  la{H  rtcondfiFS 

Harm  use  at  sngti^iaft  bmndi  Ca  ^wOmi^ 

Cta^i  poAv  CH  iMrvQ.  tof  am  'Hf  ^ 


and  (lusinBtiB  iwnd  tddius  kHr  poMsr 
llfWJIf  ArnpriifiiTa 

50  «4tl}.  3  meltf  ham  and  F^M  CB 


» 


rai 


Rotors 
from  Cornell-Dubilier 


TML  TWISTER"' 


■  For  the  New  Super 

Co  mmun  feat  ions  Antennas 
"  New  Thickwall  Casting 
B  New  Steel  Rin^  Gear 

■  New  Mex^l  Pinior>  Gear 
*  New  Motor  Prebrake 

"  New  Super  Wedge  Brake 

■  Nevy  L,E.D.  Control  Box 

■  Safe  26  Volt  Operation 
Designed  for  the  newest  of  the 
king-sfze  communJcetioir^  anten- 
nas, theTAlL  TWISTERT'^  isthe 
ultimate  m  antenna  rotational 
dwices.    The  TAIL  TWISTER^M 

starts  wlttit  a  deluxe  control  boK 
featuring  snap  action  controls  for 
brake  and  directional  controls; 
UE.O.  Indicators  signal  rotation 
and  brake  operation,  while  the 
illuminated  meter  provides  diroc- 
tiorii  readout  Thfs  new  control 
box  coLtples  to  the  newest  bell 
rotor.  Using  the  time  tested  bell 
rotor  principle,  the  TAi  l  TWIST- 
ERT"  15  a  brarvd  new  design  vi^ I th 
thickwall  castings  and  six  bolt 
assembly.  A  brand  nevv  n>otor 
with  prebrake  action  brings  the 
antenna  system  to  an  easy  stop, 
while  the  massive  square  front 
brake  wedge  iocks  the  assembly  in 
place.  A  new  stainless  steel  spur 
gesar    fystem    provides    final    drit/e 


into  a  new  steal  ring  gear  for  tota 
reliability.  Triple  race,  138  bal 
beartr\g  assembly  carries  deal 
vireight  and  maintains  hori^tonta 
stabiliiy. 

An  optional  heavy  duty  Iowa 
nr^ast  adaptor  is  available  for  light 
er  loads  with  mast  mounting 
Price:  $259.00 

The  HAIW  III  sets  new  levets  o' 
performance.  Snap  actior 
switched  wedge  brake  and  rota 
tional  controls  brings  pinpoiri' 
accuracy  to  large  directJonal  ar 
rays  popular  in  comnxinications 
A  new  motor  provides  pre-braki 
action  to  assist  in  slowing  dowr 
rotational  mais^  and  the  nevi 
thicker  wedge  brake  offers  fai 
stronger  lock- in  phase  action.  Tc 
take  full  advantage  of  this  neiA 
design,  the  HAM  111  is  designee 
for  m- tower  mounting,  A  nev* 
optional  heavy  duty  lower  mas^ 
adaptor  is  available  when  thi 
HAM  III  b  to  be  mast  nr^puntec 
with  smaller  arrays*  A  stainles; 
steel  spur  gear  sy stern  muliipNei 
the  torque  into  the  dual  race  9£ 
balk  bearing  support  assembly 
assuring  years  of  trouble  free  per 
formance.  Price:  $139.00, 


Tufts  Radio  Electronics  •  1617)  395^280 
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PROFESSIONAL  HEADPHONES 
&  HEADSETS 


■aoM  wc  HfJkDstm 
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1» 
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.4 
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«0H 
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Elements  (Table  TJ  2-30  MHz 

Elements  (Tabte  1)  25-1000  MHz 
Carrying  case  lor  Model  43  &  6  aleinents 
Carrying  case  tor  12  elements 


SI  25. 00 
45.  DO 
38.00 
27.50 
17.00 


ie"     iQ?     •p    §^ 

ISWL  610)  Model  C  1320  Model  CM  610    Model  C  1210 


f 


Model  CM  1210 


Modal  CM  1320        Modef  CM  T320S 


FIEAD  RF  WATTS  DIRECTLYI  (Specify  Type  N  or  S0239  corv 
nee  ton)  0.45  -  2300  MHz,  1-10,000  Waits  ±5%,  low  insertion  VSWR 
—  1.05^  UnequeJIed  economy  and  flexibility.  Buy  only  the  e|efTiait(s> 
covering  your  present  frequency  and  power  needi^  add  extra  ranges 
later  If  your  requirements  expand. 


Now  you  can  receive  the  weak  signals  with  tKe  Ameco  PT-2  pre- amplifier  I 

^riodel  PT-2  is  a  continuous  tuning  6-160 
meter  Pre-Am^p  $pecifiC9Jly  designed  for  use 
with  a  transceiver.  The  PT-2  con\bines  the 
f eagres  of  the  well-known  PT  with  new 
sophisticated  control  circuitry  that  permits 
it  to  be  added  to  virtually  any  transceiver 
with  No  modification.  No  serious  ham  can 
be  without  one.  Price:  $69.95. 

■  linprov«t  KiHibvity  uml  Pf^rullo-nolK  ritlo. 

•  BwktU  Hg^ruli  up  lo  Z6  dh. 

•  F«  km  Of  iiSB. 

•  Bffmt^M  itkdr  HJicHTvAlicHill^  wlwii  lAtt  Irmfurciircr  ■■  tr^Mmittitig.  AMCWW 

•  FET  M-|*^»fi**  pMS  wiprrior  crow  modublkm  prol«choiu 

•  Simple  lo  iiutall-  •  AiffaiHvd  M^id-iUte  civ-riillry\ 

•  Imprnvd  im  mini  it  3^  to  trmiceivfii'  front  end  ovcriloflil  by  uk  of  iti  bititt-in  Jttt^nualor, 

•  Providct  iiiMitr  p4^w«r  cuntrot  for  ataliun  e<|uipnipnl. 


The  NEW  KENWOOD  TSa20S  ^anscefver 
r820S  now  has  factory  installed  digital  readout  •  160  thru  10 
3tef  coverage  •  200  watts  PEP  •  Integral  \F  shift  •Noise  blanker  • 
3X  &  PLL  circuitry  •DRSdiat  ♦  IF  oui.RTTY,  XVTR  capabilities 
Phone  patch  IN  and  OUT  teiminals  •  RF  speech  processor, 
098.00. 


ALL  BAND  PREAMPLIFIERS 


AMECO 


G  THRU  160  METERS 
TWO  MODELS  AVAILABLf 

RECOMMENDED  FDR 
RECEIVER  USE  ONLY 

INCLUDES  POWER  SUPPLY 


MODEL  PLF  employs  a  dual 
gate  FET  providing  noise  fig* 
ures  of  1,5  to  3.4  db.,  de- 
pending upon  the  band.  The 
weak  signal  performance  of 
most  recei<u^rs  as  well  as  image 
and  spurious  rejection  are 
greatly  improved.  Overall  gain 
is  in  e:>(cess  of  20  db.  Panel 
contains  switching  that  trans- 
fers the  antenT\a  directly  to 
the  receiver  or  to  the  Preamp. 
Model  PLF  tl7V  AC,  60  Hz. 
Wired  St  Tested  . . $44,00 


KONJVA/OOO 


PRICE  LfST 


1od«l  DascrfpCiOn 

IF  EQUIPMENT  820  PACESETTER  SERfES 

T&820  DeluKQ  TransceJvfir  witti  Digital  Display 

tDO't}  instaHed.  16CI  lO  meters,  tF  shj-ft 

Da)uK«  HF  Transceiver  160-10  mnters^  HF  speech 

processor,  IF  shift.  RF  ttegaTive  feedback 

Digital  Fre^u^fncy  Displav  for  TS820 

Deluxe  ReiTi^tQ  VFO  for  820  S«ri4tL  Includ*!  in 

Qvtn  RIT  ctrcuit;  frggMengy  raadiout  o^rt  ir«n«c«ivBr't 

drgitat  dcsptay 

OaIu>c«  Exiernal  5peak«r,  Indud^  audio  f  ilitrt 

for  added  vernatiiity  on  receive;  2  sudio  JiOputa 

500  Hi  CW  Filter  for  TS  820 


S^320S 

&820 

iG-1 
fFOB20 

F-820 


:W.820 

20  SERIES 
S-B20S 


'F&S20S 

hP  520 

:W  520 
i99D  Series 


T60  10  HF  TfansceivBf.  Digital  Display  (option) 

tpeecii  proca&f4:rf^  RF  Ait^nuator,  super  noii«  blank«r 

OiQital  Display  for  T3-&20S.  Doubles  as  a 

frequancy  counter^  tool  Adaptable  to  TS-520 

and  539  sarnfi 

Remote  VFO  fc^^  TS^520S.  BuJit  in  RkT  circuit 

PfOvidfis  super  operatinQ  ftoxtbtltcv 

Matching  External  Speaker  for  T&52t}'S.  8  Ohms;, 

Frequency  response  1 00  5000  Hi 

5D0  H?  CW  FSUer  for  TS  520 


160  TO  Solod  State  Am^tsur  Receivor. 

2  and  6  meters  (optipnaH.  SSS,  Cl/V,  AM. 

FM  Traristeivei/tplitt  with  T-5990 

SO- 10  Meter  Amateur  Trensmittv.  Solid 

State  Texcepr  drtva-  andtinals).  Senrti  break -4n^ 

sidelone^  built  in  power  lupplv 

External  Spi^akar  for  5B9  Series,  S  Qhmsi. 

Frequency  reiponss:   1  00  5000  Hi 

2  Meter  Converter  tor  fl  599D 

&  M^t&r  Conunfter  for  R'S99D 

FM  Filter  for  R  599D 
^F  MISCELLANEOUS 
=1-300  All  Bend  Comim'unicetions  Receiver.  170  kHz 

to  30  MHz  -  6  bands,  AC/DC^Baiter*es, 

built  in  5peal(«r 


■599D 


i-599 

;&29A 

^Cr  d9  A 

-M^599A 


Price 

1,098.00 
919,00 

179.00 

149.00 

49.oa 

49.00 

739.00 
189.00 

135.00 

30.00 
49.00 

549.00 
&49.00 

25.00 

35.00 
35.00 
46.00 

249.00 


AT-2O0  Antenna  Tuner.  IrtcJudei  an  tenna  coupler, 

SWR  meter,  power  meter,  afttenna  switclt,  200W 

TL  922  Deluxe  160  10  Llrtaar  Ampiifier.  2  KW  PEP 

2  K  3-500Z  tube$,  rugged  built  in  power  supply 

DK'&20  Dlgitat  Adaptdr  Kit  (TS  520} 

DS-1  A  DC  DC  Converter  for  TS  820/TS^S20S  Series 

VHF/UHF  EQUIPMENT 

T&600 


6  MetBT  All  Mode  Traniceiwer.  SSB<  CW.  F  M, 

AM«  10  waiiL  Built  in  AC/DC  paww  supplies 

2  Meter  Afl  Mode  TrarKceiver.  SSB.  CW,  F  M, 

AM,  semi  break-in^  CW  sidetone.  Dig  it  at  reedonut, 

receiver  pr«-#mp 

External  VFO  for  TS-TOOS.  Frequency  displays 

on  T&700S.  Special  "fraquervcy  check"  feaitire 

8  Ohmi  External  Speaker  Msrches  TS- 600  and 

TS-700S.  Excellent  fres^uency  lesponse 

2  Meter  Portable  Trafitc^iver.  F  M,  1 2  charvnels 

{5  »uppli^},  NI'CAD  batteries,  charger  are  included 

2  Meter  Synthesized  Transceiver.  25  Watts.  800 

chaoneH^  4  MHz,  continuous  tone-coded  sauetch 

(optionii 

2  Meter  FM  Transceiver,  digital  readout,  one 

finobchanfiQl  setector  systerr^,  iO  watts  output 

70  CM  FM  Tfartsceiver.  23  channels  {3  supptiod), 

1  0  watts,  broadband  design 

2  Meter  TranEverter,  8  watts;  SSB  and  CW 
easily  Hooks  up  to  520/820  Sarin 
6  Meter  Tranftvarter,  1  0  watts;  SSB  and  CW^ 
easily  hooks  up  to  520/820  Ssriaa 

OTHER  ACCESSORIES 


TS7O0S 

VFO'TOOS 
SP70 

TR-2200A 
TR'74O0A 

TR-75O0 
TR'8300 

TV  502S 
TV' 506 


HS-4 

MB-I  A 
M&50 

PS  5 


PS.  6 
PS-S 

vox  3 


KENWOOD  Headphone  let  (B  Ohms) 

Mobrle  bracket  for  TR  2200  A 

Oyriamic  Mkrophone  tor  all  KEM/VOOD 

«|ali0nl  (Hi/L0  Z} 

t2  VDC&  3.5  Amps, 
built-in  digital  ctock 


AG  Power  Supply 
matches  TR  a300 
livHh  timer 
AC  Power  Supply 
matches  TR  7500 


12  VDC  ®  3,5  Ampa^ 
8  Ohm  speaker  included 

AC  Power  Supply;  12  VDC  @  8  Amps; 

matcHes  TR  7400A;  weU  regulated;  current 

limitmg 

VOX  Unit  tor  TS-7aOA  arid  TS-600 


149.00 
TBA 

65,00 
699.00 
729.O0 

129,00 

30.00 
229.00 
399.00 

293.00 

299.00 
TBA 
249.00 


16.00 
13.00 
39,50 

79.00 


79.00 
129.00 

2S.0O 
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TC7 


ATB-34 


cushcroft 


r 


Cus^Kraft  engi  niters  have  incorporated  more  Ihar^  30 
years  ol  desigr>  experience  tnic  ihe  best  3  band 
HF  beam  avaitabie  loliay  ATB'34  has  auperb 
per  lot  mane  e  *^^h  irire*  active  elerrver>t3  o«  each 
band,  ihe  conyermeriee  ot  essy  assemt^ly  and 
modest  dimiensions  Vaiue  through  heavy  duty  aU 
aMnmum  constiuctKKi  and  a  prict  cofnpiete  with 
1-1  fcalqn 

EMJOY    A   NEW   WORLD   OF    DX 


f  onwAnc>  GAIN 

F.'a  ftAtlO  -  30  <*6 

VSWR  -  1  5-1 

POWEH 

HAMOUNQ  •      7000  WATTS  P£P 
aOOy  UEMOTMI  DM    -  18   t  ;  1/B 


SPEClPlCATiONS 

EX  CEIL  E  Pit     LONGEST  ELEMEWT 


;3?e 

TUflNlNHQ  AA04US  I6  9 

iMWiD  SFC  -  i  *  3a  Ft 

WEIGHT  -  i^  Lt» 


$259.59 
complete 

COMMUNICATIONS   WITH    ATB-34 


UPS   SHIPPABLE 


IvHF-UHF  DX-ARRAYS 

144,  220,  430  Mbz 


HF  MONOBEAMS 

10  15  20  MITERS 


World  Rodw  T 
Handbook  197t 

A  CornpJcle  Cit  pctorj  4^ 

r  -.„  -it  eih&ijirn<  inil  taitftofrtimi'  giiiiltp 

Ur.  VOHLB  ■*■»  TV  Ul 

Ura  m  *ni 


II.  .    -  r-ittEt  sii>«i(»i   "  ^  fciSn*  flit** 

ipiiiuTi«l  ■rLa.ln.  ikfMvt^iii  j'lii  Mc^iroi 
ivn^ji  li  niui,  h  T*l4rr*  VOHLPJIAttlO' 
■JPIIHKKHI  tOtO  ■■  <M«IWil*  »^  f>tr  i 


HF  VerTlcals  10-80  Meters 

•  efficient  top  ring  •  fiberglass 
trap  forms  •  enaineled  wire  coiis 

•  solid  alummum  capacitors  •  no 
tuning  required  •  full  compros- 
slon  clamps  •  omnidirectional 
coverage  •  reinforced  base  •nnast 
or  ground  mounting  •pre-mafked 
■sectioriiS  •  aasy  a&s<emb)v  •  supfr 
r  ior  Quality 

3  BAND  20-15  meters/Model 
ATV-3 S49,95 

4  BAMD     4*  20*  15' 10     meters/ 

Model  ATV-4  .....,,.,.  $39,95 

5  BAND  80'40'20'15M0  meters 
/Model  ATV-5 Si  09,95 


^ 


L 


10  MITIRS 


30  ILIMENT  DX  -  ARRAYS 

aCJ  KLEMENTBPECinCATIONS 


Forfciipil  Cfflln  -^*-**^  U.a  db 
lleriif  gnlal — —  4i' 


tprtlral    ^- — ■  - '  ■  ■ 

B*i|f»il 
[«idtJh  t  Driltll 
jluitlifli  fMdiuii 

M4iJi4mufn  Must  Dl«. 

NiPi  Wpi]«;ht  Lbs. 


HI 


lni|>Hianrtt  — — SS  phmp 

VSWn  It  Ftr«quetiey  — ■— t  - 1 
BKDd^Mltli  W  VSU  Et 

-- —  4  Mbt 
1  KW  PEP 
431  MkzL 
-It" 
If**  !1" 


S  EL£Mi:>'T  BEAM-  V«i  cfta  h»vw  in  DuUtJiDdiiic  ii^pal  iwlsii 
fthlM  ixuBpmct  thrre  cIriDCfit  beunn,  11  A*  euily  movtdai  en  ■ 
llclitfivigtill  FotBtor  and  lakes  oniy  n  ILnLlad  ubmmiiI  aT  spaicc. 

Model  No.  A2»-J-S79.95 

4  KLEMEKT  lltlAM-   A  ral  DX'era  bntn  far  Uir  •rtive  Mtti 

wJio  wauls  i  tdp  diK^I  otn  tD  meterv^  Maiint  on  •  tfosd  ham  to- 

rtiuir.  Model  No.  A2a-4— SS'?.95 


2  -   I 

;;(!  uki 

51"  mM" 

J  J /I" 
f 


SI'ECtFlCATIOHS 
BOOM 

LONGEST  ELtHtNT 
E  LI  IIEJfT  tlW  M  ET  tTt 
TVRKTfiG  RADII  S 
rOA^AHD  CAtli 
fHONT  TO  BAt'K 
SttTR  ^  FREgilENCY 
WErCHT 


[VBrUfjil  uLippcri  nia»i  mil  supphH 
1  MeiFf  PX  Ur*  1 1^4  Meier  PX-220 

Am   Net  S47  'J5  Wr^S 


13 


A  2a -3 

1  1/2- K  10' 

17'  €■' 

10' 
■  db 

2£db 

I  to  1 

II  Tbs. 

MfTEIlS 


A2III-4 

lOdb 

£9  ft) 
1  le  t 
21  Ibfl. 


t.  Meter  nX-430 


40  iLiMENT  OX.AimAYi 

40  tiXMEST  ^PECrnCATICWtS 


■  ^^^^  *   *    B 


F  B  Rjiio 

ItrirlrQl^lAl    

vortlcjil    " ^-- 


v^^  11  mum  Misl 
JSrt  'Kcijelkt  ths, 

lAi  ind  fUlinf 
fStarh  K'li  Xd. 

Amalfur  Nft 


Ikl. 


iTdb 

-"   '12' 

"  2(1 


VSWR  ml  Frcqurncy 1  -  1 

PonTr  HancllLnif  --   2  KW  PEP 
TB" 


3  ELEMEfJT  BEAM:  A  high  quaUt^r  beam  which  cmn  b«  mounted 
an  R  wBtmt.  mUh  otter  aatmna*.  A  hmm^  iJuiy  TV  rotAtor  will 
tuiHflc  it. 

VtatTd  No    A;I>— 599.95 

4  ELJ:M£NT  BEA^     For  \ht  15  QkCtrrmtfausiJurt  Um  bCAm  «)|t 

f|«F  t«a1  DX  pcriormanc**    Wben  raamtNl  on  ■  KkkI  ham  ttH 
lator  It  «iLl  «lihKUuMJ  the  mam.  tulv«ra«  weather  coAditlona. 
MiMlel  No.  a: I ^*— SI 29.95 


M  inph 
0PtK-*r4U 


^2  Mhz 

4'2^' 

It 

t>X|C-44« 


SPECIFICATIUNS 
BCK>M 

LONGEST  l:LEM£^[T 
ELEMENT  DUMlTEfi 
TfRKlNG  RADII  .S 
FOftWAOD  GAIN 
flKBmO  aACK 
SWB  |i  FHEtlL  ESCY 

wcicrr 


80 


FDi^*i^r  Gam  - 
F  fi  RtlPft  — — 
F^^.  L«tw4t  1, 


Helffil 

ttidth  &  Depth 
TumlnK  RifdiLis 
^t:n^)lnl>lm  M4si 
Wmd  luttri£ 
Sri  ^1  tiiM  LHw. 
ISUiTli  Kit  No. 
Aioatrur  Vrt 


S  h^.'J^  S?9,95  145.95 

ELEMiNT  DX-ARRAYS 

m  tXEMENT  SPttlFlCAtltlNS 
ImpCtldlir* 
VS%»  «l 

BvHt^liiUl  1(^-5t,m 
L«t*  than  ^  -  1  - 
FbwET  MrddIfoji 

tit" 

er' 
i  i/st ' 

90  mph 
43 

S9V.9S 


^O 


A21-3 

1  s/e" N  la* 

T/r'-3/4" 

13*  -  a** 
ill] 

»db 

1  to  1 

METERS 


AX  1-4 

I  3/4"  M  21 'fl^^ 
23'  Ift" 

r/»" *  a/4" 

lidb 

1  to  I 
0$  lb«. 


Dl«. 


U4  Mhi 

27S" 
19?"*  30" 

•J.  1/2" 
&Q  tttph 

64 
DXk-IW 

SI  19.95 


4Af  MhT 

ft" 

72"  M  IT" 

SB" 

14 
DICR-4W 


2  ELEMENT  BEAM:   mil  Blre  beam  perlnrmance  for  the  active? 

20  lnf^tFr  ham  with  limited  af»u^  mid  i^kleig^ti 

MoJelNo,  A\4Z-%\\^M5 

J  £LrHE?iT  BEAM     A  r^\  Wt-^r'm  Ivim  with  tM  .  i%  wavr- 

Iffkcth   elteitmt  ypaeiflg;.      The  Iteavjr   auAf  «)futFyi!tiaiii  fivtfp 

3«ars  of  inmUc'-f ret  iwvice  -  \todd  No .  A 1 4-3  %  159.95 


20"  r* 


SPECinCATlOJJS 

A  14^2 

AH-3 

BOOM 

lS/»"* 

10' 

1  i/»"  fe 

LONGEST  ELEMENT 

3S'  10** 

as*  10" 

ELEMENT  DIAMETER 

1  1/8"- 

3/4" 

1  i/jj"- 

Tl^BNlNG  RADII'S 

Jft' 

ar 

FCIRV^  ARD  GA  IN 

5  cii 

Hdb 

F/&  RATKJ 

19^ 

12  dD 

SIAB*  FREQIENTY 

1  to  ] 

1  lo  t 

VkKtGWr 

SOlh». 

3^  ih». 

3/4' 


Speak  up. 

wt  kfi&*t  d  4UWI  yo  m  rdci,  imc  fv 

nuwoer    (?0c    tra'n    Uic    frouNJ 

lip    wticn  It  comri  tp  irnlftn^  iCOtn- 

mtj<niiit4tr(iA&  towf ft    We>B  btcfl 

tiijrtKl«n9  ttttm  f  w  HAMS  f«  more  thim 

twci-i^cflriE.'i 

Wip  ther  vou  'r*  thinH  ing  trartk  up, 
guy*  a  or  frec'itarwanq,  cri*clf  wiih 
M)  rii^L  Wie'rt  !H'Lk   ReliAblc.  d«^ 

When  vw  1^  rpurnoer  onv  from 

tgw^ra  Hic  Wi-iM\  new  ^fr)  W^ 
■moiiiini  here   Rt  *  frBC4lanciPH| 

prondri^  90CX)  Ds  capdbiiifr  «i 
i9«t>cQEi  HK*J  Jot  senixo  hamS 

Model  W51 

(61'  Self-supportirigJ 

S8  50.00 


rf-i 


Ttrniii 


SST  T-1  RANDOM  WTRE 
ANTEN^IA  TUNER 

AH  banrl  operation  (IBO-IO  meters)  witt 
any  riinxJnin  len^^lh  of  wtrts  20O  wattoutpui 
poiver  capability  —  will  work  with  virtutal!> 
any  trA^rt:sceiver.  Ideat  for  portable  or  homi 
op^rattotL  Greai  for  apartments  and  hole! 
rooms  —  sUnply  run.  a  wire  inside,  out  J 
windoiv.  or  anyplace  available.  Tor  old  in 
duaior  for  small  sl/,e:  4-1/4**  x  2^ 3 /ft"  x  3'* 
Built-in  neon  tune-sap  indicator,  SO-235 
connector.  Attracth^e  bronze  finished  en- 
closure. Only  $29.95 

SST  T^2  ULTRA  TUNER 

Tunes  out  SWR  on  any  coax  fed  antennii  ai 
well  as  f^andom  wires.  Works  great  on  all 
bands  (16CV10  meters)  with  any  transceiver 
runninft  up  to  200  waits  power  output. 
Increases  usable  baBdwidth  of  anv  aritenna. 
Tunes  out  SWR  on  mobile  whips  froifi 
in^de  vour  earn 

Uses  loroid  inductor  and  spediUly  made 
capacitors  for  small  size:  SW  x  2U  x  2i^'' 
Rugffcd,  yet  compact.  Attractive  bton/e 
finishcrd  enclosure.  SO- 239  coax  connectors 
are  used  for  transmitter  input  and  co«u£  ted 
antennas.  Convenient  binding  posts  are  pro 
vided  for  random  wire  and  grotuid  con- 
nections. Only  S49.95 

SST  T-3  [MPEDANCE  TRA3iSFORMER 

Matches  52  ohm  coax  to  the  lower  imped- 
ance of  a  mobile  whip  or  %'ertical.  12 
position  switch  witii  taps  spread  between  3 
and  52  ohms.  Broadband  rrom  1^30  MHz. 
Wjil  work  with  virtuallv  any  transceiver  — 
300  watt  output  power  capability,  SO-239 
connectors.  Toroid  inductor  for  small  size: 
2^3/4''  X  2"  X  3-1/4.'*  Attractive  bronie 
finish.      Only  Si  9.95 


TirftB  Radio  Electronics  •16171  395-8280 

TC-1 0 


-•" 


6  METER  BEAMS 


.S.«-TO  ILIMINTS 

f«n.  p0FUrffnMaoe  front  mg^d,  full  •li«,  6^nct«r  bcuoB. 
5  bcvi  panem,  HiigA  foFMAiri  piln^  fopd  Irani  to  fauk  ratio 

•mn  Jifv  .OS A  t/mU  npicj  ftlimifrntji  nr*  n/4'^  -  5/9''  ,049  «b11 
mle«i»  C'hi'orre  flulish  nhiTnlnum  tuhictit.  The  H  and  &  element 
■M  hi.va  1  n'J/a"  '  1  1/4"  booms,  ThiiGnnd  ID  @lem«nt  beaisfi 
e  J  6/18"*  -  1  1/4"  l«dniv.     AJ|  l^rAdii^  ftrt  htavj   iC>u|^ 

iqi  &&  1  5/9"  ^Stft  on  3  ud  j  vlenwDl  uad  2"  'OD  $  uid  10 
Boil  1m«bis*  All  iiwd«U  ouy  be  moyotad  Ibr  boriuntal  or 
tieaJ  pdlArijPOiDii, 

w  l4turv>  tiKrlut'f  fedjfuvUble  length  ^lameiilB.  kllowmtt  Reddi 
trli  ■nd  bHlIt-ia  coajt  iltOttg.  ftrr  dtnci  $2  rjlim  fH<}.  Tliese 
ttm  on  Citctfify  uiMHiiKl  uid  supplied  wlcta  InftrucUQn*  far 
cL  JLftavDibly  + 


3B5cri|jeian 

3  Elwnont 

Se^MnAJil 

^vleiTienii 

ID  vl«iine<nt 

dudHlNd 

ASO-3 

A£a& 

AgQG 

A^IO 

lovn  |-I1Q1J« 

fi- 

\r 

20 

34- 

.Of^pM  tl 

ll  7- 

IT?" 

117- 

iir 

'uemAadiui 

6" 

rfi* 

tl' 

13 

=i^  Giw 

73  di 

fSi» 

n.SfS 

13  oa 

i  ftlliO 

SDdB 

^■« 

J«<« 

jR  dS 

tbfHf 

TIlH. 

llllw^ 

liKK 

^a>u 

CO^KIAL  Pl^AL  fTACKt^^  KFFS 
DqoUii  j'OUT  alfEctivm  radulnt  po'Hit  by 
flwiUlli  b  mctK  benim,  ruili  Crm  cDuifui] 
laclcLni  k;[tt  ptdvide  i  vtmEilni  inil  tfTiLiitn!: 
iDBlhi^  for  jToiiiiiEii  2  dif  addlikttiki  iEItt 
wliUe  ]i1il11tiiillnt  the  huperiar  ctvara!?' 
Icrutlci.  oi  OUT  il.l||l«  t^iiiAnni,  The  eUcIuiij; 
khM  «■  coA^iiB  «Filb  WC'i^lV  £^Ht  4W4 
pnwHWrU**  ritti^p  Cia  (Ijnct  52  elui 
fsai. 

dd  No.      For  star  king:      AmatMir  Net 

535  SK     A5^3  or  A50- J         S 1 7 .95 

S61.sk    A50-6or  A-SO-IO        S19.95 


1^ 


RINGO 
RANGER 

/ftr  FM 


4.5  dB*  ^6d8** 
Omnidirectional 

GAIN 

BASE  STATION 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 

Cuih  Cr%fi  haa  eruUd  anotlier  first  by  malcinx  tte 
wofIiI'a  most  populii-  2  m«ter  Antenna  twjjc*  u  good 
The  neifc'  Rfngo  Bimif^r  is  diev«tD^i«d  from  the  basic 
AR-2  with  three  half  waveH  in  phfuie  and  a  ofte  eigfhth 
wiive  mjilL'hing  stub.  Rjn^  Ranger  (fivas  an  extremely 
low  angle  of  radiation  for  better  fiignal  coverage,  ft  is 
tunnblt  over  a  brtmd  frequency  range  and  perfectly 
matchid  to  S2  ohm  eo«x. 

AIUC-2.  137-160  Hl^  <  tt»^  11^ 
ARX'220«  120^225  MH*,  3  fes..  75" 
ARX-450,  435-4M  MHi.  3  lbs.,     Z9" 

*     FUfrrtnce   4  w*W  iflpoit 

**  ft«ri'r<i»'CC  \   wAw  whip-  tued  •«  rain  gtimdard  b]^  laapj 

Work  fij3l  quietinjE  into  jnore-  rflfwatere  and  estenri  the 
radiuji  of  your*  dtrect  contacts  with  the  new  Ringo 
Hftnger. 

You  can  up  date  your  prMent  AR-2  Rinpo  with  the 
fitmpk  additiDQ  af  thia  extender  kit  The  kit  Indtule^ 
tbt  plwaing  network  and  nece&&ary  el'cment  extensions. 
TTie  only  modlfjcjitJonj  required  are  easy  to  make  saw 
slJU  IB  the  tOft  fectjoit  of  yoor  anteima. 

ARX*21C         COHVERSrOH  KTT 


2  METER 

ANTENNAS 


tktt  wi.t&  i-i  nm.  FKfioi 

^itiijj  ji ■iifciiT  Iff  I  IT  nitiiniii  am  ir  T-r-mnit 

Hkhm  Uub  «I}«iMur  FH  ■ntirimip.  I'lmiitlllBi 
MvMVlvmi)^  ASt-2  AB-33         AW-fl 

Power— HdJK    WatU       ICMi  MO  USQ 

Wind  ATCA  iq.  f t  ar  ar  .37' 


Afl'SSfl 
1X0-215 

.20' 


AA-*»e 

.10" 


B-4  POLE     U}t  14- 1  ilB  OaUi  tr#rr  ft  ^  WAW  #^11041'  Owi-rml^  vitoiiiji.  Imlli 
HT  MR*  —  3)-  HO  HXU  —  Ifl ,  4lO  lOi*  —  r.  palWrn  MS'   -  f  OB  fsUi. 


mrm.  Ut  ^.  ft 

1  11  H.  ft. 


&-POWER  PACK  Th»  bif^  lijrnAli  '33  ilniHnI  nrrmy  ■  far  I  Tii«t«r  FU  Mtm* 
iMni  A  p '17-1]  yiAifli  wltli  a  hurl bih ( U)  fniSUntkRf  l»om,  ^ijinHttil  biLTP^na  IVlIrl 
HJI  lunlwiTi,  F^irWKRt  gain  If  dll,  T/B  mLlQ  ^4  dtl,  ^  pirvfr  bfniniWliElth 
U^  dimcnqicinji  MT'  it  60^'  K  40",  lum  twOivm  VO".  w0[ghX  IB  I&l,  G2  «hFn  rcwl 
Uktw  PU2htt  e.UifiS 

A147-Z3  l*a  '  141  IOI4.  tew  Wull*.  wind  •»«  S  it  Hf.  ft 


O-tAOl  STACltlMl  KrFS 


All-UK 

AiiT-5K, 
AMi>-iK. 


1  tttogtal  W(w*iin  Ml 
B  ^-    11  «]«nAnL  cems  tiuamtM  only 


E^t'fill  ELEKlEkT  tAGIS  TJiifi  iiiniulrini  of  ccfmpuiHn  la  VHF-Ulff"  comr 
fflunbabtJoni,  nuw  l'uL  fof  FH  &nd  v^tftkul  |HiluiuUun,  1^  ffluruiil  «Ln  *!«• 
mini  jrrtid«i»  r*fi  b«  (cTWrr  "Ijla  nnvurit**!  All  pr»  fiit«4  it  3U»  Will*  With 
flirK:!  SI  otmi  trmi  uuf  Pi^^SJS  conAPrtori. 

A«»^1 1       A4tf4        A»a-ll 

C?'/U'       IS^^'M"       m'-rf^ 
f  ^.  tr  3  bb,  ir  I  a*,  n 

tf  m"-  «f^ 

j»  j«  j& 

4M^»        M«-4H        ISS-ZB 

f-fm  TtWlSt  tSI*  iia  Gain  Tbh  ilrmwntu  hnritaiiUJ  mMtrMMUDn  lot  Itiw 
#hd  co-worjiifw  ami  tan  ^lempftU  v*rtlc*l  tHJk*JMatHin  fur  V^  conniim,  For- 
<tf*ril  jtiUuk  11.4  tj-B,  trvB  rdtio  31  ein,  iMutn  Ler^grth  tlin",  Welifht  10  Ibo.,  l4!im«al 
fifinieni  40",  M  (»h])i  F'.i<ddl  Mitch  driVtJn  elemenLi  UJm  PL-JSQ  ^uruiMtOfi, 

Al4t.4tT  lt»-  IfT  KQ*.  iMO  «Ui.  wwA  ««a  i,i«  q.  ft 


A147-U         A-Ji*^ 

«^  ft      t-n  44 

MHb  I4«-I4i        IttilU 


/A6/f  PERFORMANCE 
VHP  YAGtS 


3/4  , 1.1/4,  a  METER  BIAMS 

TIm-  fi^uidard  of  Mm^risni  In  imlair  VK>  I  H.F  ci[>£nixHA(n- 
lioiw  Cwsh  Cr*ti  fxeiA  ctHnbiiw  ill  09l  p^rtomm^if;it  add  r«tl»- 
billt;  wlUi  ifpiimum  Size  t«r  oac  ef  3.fifl«Eablf  and  mwALina  at 
ytjtust  site. 

LEghlwcigbl  yet  nifgpJ,  ihr^  niitcnnad  have  ,l/t6"  O.  D.  iicilld 
aluminum  c^lpHK^ntfiwith  5/HP'  i?<3nleirti«!iltihi  mounted  on  heiivy 
duty  fdf-mi'd  hraul(eL&.  Boom*  Are  V  »tkd  T/n"  O^tl^  aluminum 
tubing.  U*ml  mouaLa  of  I /A"  formed!  Blumiimm  hatv^  adjuaublr 
u^boils  for  np  to  t-l/^"  0*D.  itiABta.  Tbey  ceid  be  piPMntcd 
for  fafirtuwiBi  or  rerticnt  pot«rJialjaa.  Coaiplcl£  inctnicticms 
IbcliHie  dicu  <A  3  meter  fM  rapester  cpervti«*i'^ 

New  fs&rret  iMctinle  m  kltowitU  Reddl  Mulcb  for  <tir«el  5t  fibra 
coaxial  feed  wUhs  siamlat^l  Pl,-2S9  IkttifiK.  All  el«mt?BU  *re 
Bpnc&J  ft%  «2  wavelength  and  laperod  tor  Lminrtrired  buidwidib* 


Motiei  No. 

AHA- 7 

A 144  11 

A220  U 

A4  3a  11 

DdCfipltOft 

?™ 

7m 

TAm 

\m 

EtCfncnn 

7 

11 

11 

11 

hoom  UnflWi 

aff' 

t*i" 

tor 

57^ 

Mie^i 

4 

e 

4 

3 

FmI  Gwh 

11  d8 

t3dB 

>3di 

lldB 

F.-B  fijlio 

Jfiifi 

2tdi 

»« 

iftdB 

F^p.d  LQtM* 

^*  p«r  Of 

4S 

42 

4? 

W 

SWB  *  Fr«i 

1  tat 

1  lo  1 

1    fr>    1 

1  lot 

MiATHm  FM  AMTEMHAS 


AU7-4 

1  22.% 

A 147  If 

3AIB 

fkUJlOT 

SUSS 

A 14?  22 

»,« 

a;I2&7 

23.95 

AaSKUl 

32,95 

A220-22 

fi£.95 

A*4** 

5395 

A44SH1 

32.95 

AFM40 

w.» 

APW240 

fi2^ 

AFU^UP 

fil  35 

AF^2 

24.96 

AR4 

».gs 

AA« 

32;% 

tm-z^ 

2395 

AB-J^ 

i3.95 

AIU(2 

3S.» 

AFU(2K 

t4.9& 

AflX220 

».9S 

AHX-4S0 

3«.^ 

AMATEUR  FM  VtACKlNQ 

KITS 

A14-&K 

t  17»£ 

A14VPK 

^.flS 

A21'SK 

17,SS 

Aaa^vFic 

3BJfi 

AH?-S« 

1T5S 

AUrVPK 

32JS 

17  J5 

A44S-WK 

2&95 

HO  WHQI  A^rrriiHAS 

ASW  12S 

1   17.% 

Aewi«s 

Z7.96 

ABW-t44 

»M 

BLtTTVLHl 

LAC-l 

$    4K 

UC-2 

4.95 

DK  AnnAVS  2fi  €Lf  WENT 

0)^-120 

%  47.95 

OK'^O 

42d5 

0X-4M 

38.95 

O^tAARAV  BAiyKS 

OK  iBi^k 

»   14.^ 

DKZSk 

^*M 

DK^BH 

M% 

CWVI>S 

10-95 

aOilAlO  ANTEMNAS 

ASO^Z 

f  ift55 

ASC^ 

29% 

A$&^ 

42:% 

Aso-eSK 

17% 

ASOH 

17.95 

DX.AiMlAY-4A  DXHEMT 

DX«  140 

t  ^  se 

DKK-240 

S&.S5 

DXK-440 

45  ag 

OK- ARRAYS  aiWEKT 

PX4C'1^ 

11^^.95 

&>;k2^ 

9^.95 

DXK-^OO 

39.95 

HFMOKOBEAM^ 

A 14-2 

sns.9S 

A14^» 

159.95 

Aai-3 

«-% 

A314 

imsi& 

A»^ 

me 

Aa-4 

ea.% 

MULT1  BAMO  HF  Afft&i 

NAi 

Af^Q.1 

S  is:% 

ATB-34 

WMB 

ATV3 

4B.« 

ATV-* 

^^ 

ATV'5 

109.85 

PROLINE  VHF  aUM& 

APL2SK 

}  24  36 

APJ-4SK 

39.«£ 

APl.'^G 

t59.95 

APtJIO 

1 19.95 

TWJST  AWTEWNAS 

A14T.JMB 

S    17.95 

Al44^t0r 

2BJ3& 

A144-aOT 

50^6 

Ai44^aeoT 

3a».% 

Ai32-2QT 

s«.% 

VHFfUHFIEAlit 

Ai04 

«  36.% 

Aao-a 

54.9S 

AM}^ 

7g.» 

A5Q-1& 

109.% 

At44-7 

23.% 

A1 44-11 

34.% 

A430-11 

27.% 

VHfiUHF  STACKlNa  KITS 

A11-&K 

$  IT.% 

A17SK 

17.K 

MiSK 

17J6 

A&3S-SK 

i7Jii 

A561-SH 

19.% 

A(W^44 

fle.% 

AOK-444 

79^ 

IWBiUAMTCMNAB 

AMS147 

t  34.% 

ATS- 147 

3a.% 

Tufts  Radio  Electronics 

TC41 


(617)  395&280 


This  NEW  MFJ  Versa  Tuner  H  .  .  . 


has  SWR  and  dual  range  wattmeter,  antenna  switch, 
efficient  airwound  inductor,  buitt-in  balun.  Up  to  3QQ 
watts  RF  output  Matches  everything  from  160  thru  10 
meters:  dfpoles,  inverted  vees,  random  wires,  verticak, 
mobile  whips,  beams,  balance  lines,  coax  lines.  $79«95p 


Antenni  matching 
capacitor.  206  pf. 
1000  volt  s^cjng 


Self  pviivr  range, 
300  and  30  watts 
PUJI  for  SWfl. 


hietcr  rtadt  SWfl 
awl  RF  waits  in 
2  ranges. 


Idinl  ainwound  induc- 
tor ^ves  more  vyatts  Dul 


Tr^Rtmlttfr  mitcliino 
capacilor,  20a  pi 
1000  volt  s;>adng 


ftrif  m  9<iti 


TiMTl 

AH 


fm  mi  liFJ9«1  Vp» 
it  thi  fna 
(300  ma 


tad  mlmnz^.  randan  unte  or  taiHaiiCfi  ktm 
anct  luDP  bypas-^ 

A  iif«  fllltltit  ilwoKiiO  'nivi;i9i  (i?  p^g 
ttilionh)  iglves  ycMi  li&'S  losses  thiiri  j  Uppod 
tEirQid  lor  mCKB  #dtt!»  oui 

Jl  1j4  hiliM  fi}r  bjUini^e  htm%  1^0  vote 
cipu^l^  sfHe>in«  Mouficinq  ^sncKe-ta  fa  tm 
Ml  itttlAatKiB  jjAcl  i;Nnrnf 

NEV  HFJ  Vvi»  T«w  I  y«i  «n 


mmfi 


Ml    |M    HriHt    * 


esii   IH   inl«Mis. 


transmiitef  to  iny  loediina  Ifom  1&Q  ihiu  IE) 
HeUfs  wheUiet  you  tu^e  cdu  c.abi«^  Ulanu 
er  rvdom  win 


you 


•mil  pst 


Qfic  lacish^  vifnw  Nd  iiHd  to  pt^  up  ^cv 

biCRJrH  m  BUMf  bMfaiMi  It  iffltf  mm- 
Wi  «HiV  by  10^  «rf  ita  sm  ti«  iMii 

fW  or,  WoAs  yvt  irtft  tf  sflM  sUi  fifs 
jMe  ttv  AfifeSl  ind  wth  tf  Wbt  tip§  nv^ 

i  liw*  nH.  tn  Its  :Jii)  4-Dfiipid  ^£1 
5i:?k6  FACtM^  titt  aiaily  ^n  a  smal  comar  d 

TNi  buytilui  MHIi  tuner  n  houEitNl  In  a 
cHiiu*e  (g^phiiil  wimur  Tsn  Tac  anclcaufi  wttti 
Hjlniir  Qt3in  BtdeK 

lO-ZlS  ewu  UMMtin  are  dtovkM!  tei 
bmmiflp    i^    jnS    CQ^    M    «nliniiiSi 

m  tttam  Mc  i^piA  t^ 


Fl-til  ViHA  tlMN 


rtM  sm  Id  rw  nuMi  *fm  hH  InMi  fm  «m.  HoHi 

■till  il  <ip    UUll  Lfittl|Wr  %iitt  mdW^    !;£l  }Jt  tlUIHii; 


MFJ  lOa  EPQMa  HHCIl 


39 


95 


1U  an  II   IMH    U»  H  ?H   vMI   IF 

II  >i^  p4  ha  wi^Mifiii.   1}   piMip 
iD  lit  EMAKtaii.  liJi4  ImI»  llHdwt  >1  1i  lift  ilHin 
ir  i  I  UHl 


»:-.« 


M9 


95 


im^om  E^ilam  lor  mumMi  ftttamiiKt    1   |9  1W  Mli. 


400%  MORE  RF  POWER 
PLUGS  BETWEEN  YOUR  MICROPHONE  AND  TRANSMITTER 


95 


THE  HAM-KEY 

NOW  5  MODELS 


NEW 

MODEL  NK^S 

ELECTRONIC  KEYER 

$6995 


and  output    ?-3M6  «  3~tr4  ■  4  mvfvs 


t^P-530iX    It.    Sama   u    L^-^^W^   tMil    1^   a 
tXAjiiluJ   ?-i'S  •   >5)0   •    5-3ri6  *nch    twtec 

^iipyl  catri«   lotarv  lurcliort  iwtcl^ 


CPO-5S5  Cod*  OscilUlor 

For  ih«  Plewcamtr  to  tiam  IIm  Mori* 

For   iMi  Old  TimiM>  ^q  paliHl  Mt  H^ 

For  Itw  Cu)*  Irtttfuctor  to  taach  M»  cii-t&ts 


•  S>*nd  cti^  cttar  csd*  wnh  ptvo^if  cti  «6*wne  rtjf 

HHtwy     ■  topEiLjAiiiv  US  coifttmCTion    •  Us-' 
ISA  IC  hine    •  2-^n6  m  3-t^«  «  4  4ncrie& 


$ 


29 


95 


$ 


54 


95 


$ 


29 


95 


CWF-2B)t  5u|Wf  CW  Fillef 

Bf  Hv  th*  iMdii  Ow  50DC  ki  um  flAntr  fth*rp 
■*<*clMlr  AC  Hi  bandwidth  •i|ir*rn»|y  i*Hp 
•fkim  No  hngiing  Piugi  b*lw*««t  rttc*iw«r  arid 
ptiiDncs  or  e«M'tri*ci  boiwitafi  ludto  iii^*  igr 
i|3«»k*r  DpftriiliHi 

*  Seieci^biu  BW  80,  1 1D,  1^  H«>  «  60  dB  Mown 
one  ociswB  rrom  can-ier  treq  of  750  Hj  (or  flO  M^ 
BW    *  Rodidcan    oaise   1&^B    *  9   v    batewv 

*  2-3/16  1  l-t,-*  I  4  in 


CIAOS-e043  Electronic  K^yer 

Slai«  4l  til*  arl  d^ugn  u»i  CUnTIS-tO'43 
Kv|«r-0in-*4tiip 

m  BuiMin  K#^  •  Dol  mfrriorir  ■  l4Jfi|}*c:  apeca- 
liiiTi   With   CRlernil    syufrece   he^     •  I   10  ^ 

WPM  «  Sftffctiirie  AHd  spfflits*  *  Spa*d.  vol- 
umft  tnn«.  vtretghi  ccmircKli^  •  Ultfa  fot'iAbie  lot  id 
51  ale  kflvir^g  +  300  voMi  maui.  *  4  pom  lion 
swucn  (Of  TUWE.  OFf  ON.  BiDeTONf  OFF 
*  Uaai   i   per^kiyhi  ctfUi    «  ^3ae   t   l-ri4   r  4 


MFJ'40T  QRP  Transmitter 

Warfi  th*  iraffd  mkth  S  irClU  D«f  40  H*tv  CW 

•  No  lumng    *  tMKfm*  SO  otvm  iq«c]     • 
output  wtlih  low  naf Iconic  coitwni     ■  r-.   .: 

ainpiiiier    irar^^^istar    proiedad    Agimii    bumotnl 

■  Sftllch  selects  3  cryatalB  or  VFO  inpijl     ■  1? 
VOC    •  2-3 MB  ti  3-1  f4  Jt  4  inctiBB 

M F J  •40V .  Camoan I  on  V  F  0  SZ7M 

MFJ.120C,  iC  fi*flutatwd  Po*Ef  Supply, 


$ 


29 


95 


95 


95 


SBF-70X  SS6  Filter 

DrimilJcilJy  tmpro^as  rQ^dabUhtv 

*  ODti/nbj:ei  itqmt  audto  lo  reduce  3Lc|ebapi4 
api«eter  i«movt  low  and  hiQhi  diichud  ORM  hi 94 
slJiK  cmshn  £iac^rcHf<H]  ncww  flO  .and  MO  Ht 
ham    •  ReducM  latique  duru^  contesi    Dv    VHI 

cpnv  or  csnnmc\  Dcmeei*  andm  toge  for  ipifltjitif 
&prr*ttoTi  ■  Svlflctafafc  ciafiidiM'J^diN  IC  actrvt 
awdtcr  htim  *  vm9  9  vdH  uiietv  •  2-3Me  » 
>lr4  R  4  inclwt 


MFJ-20aBX   Frequsncy  Slandftrd 

PrQvld«4  itrong,  pried  i«  mariefs  irvar>  iDQ,  SO,  or 
?S  KHi  walJ  into  VHP  ragiUMl. 

«  Eaciutn*  t*>ruiiilr  iupp#K4tt  Ul  unwanted 
marifcfi  •  HAarkjfets  art  igMatf  for  powtmr  tdanii^ 
ticaiKyr*  cua&  iCs  «tm  Ifvotuor  ouIfhiH  «  lio 
diFtci  coitrKA^iion  tiK'i^anr  ■  Utai  B  tott 
Callcrif  •  Actt  If  liable  trimmer  tor  nsrtt  bailing  fo 
WVWV  •  &*<ich  se«scit  idO.  5&.  2S  KKj  or  Of  F 
•  t-Hn^  1  :i^i  i4  x  4  iftchas 


^i^H9 

MFJ«1D3DBX  Rac«lver  Preseltcior 

Clvprlif  copy  w««l(  i/rtraadibifl  vJfjrilllB  {litiCr^ases 
iJi^nal  3  lo  S  '  S '  unlt»j 

a  MiLir»  in^n  2Q  i3B  lOnn  notse  gdii  «  Sepanfa 
ihnttl  VHI  oulpul  lurtkn^  ei^tiroks  gi^  fhaximum 
gam  and  RF  i«actrtin^  to  aiQmlicaniiiy  fqinci 
ouT'Oi^ekind  SJQniH  H^  fCduO  «niao»  respcnsn 

•  tkm  Q^ieMOS  ^f  T  for  low  fiotso  iiroDQ  Sf^nai 
nandiino  abifulicf  •  CQmjp*e<»'t  »!•!>'«  «  O;^ 
tirhifed    tor    IGf    ifioi    30    VMi    •  9    V    bailar> 

•  ;  1  iB  1  3-^1*6  ■  ^-d'lISi  mdwn 


Tufts  Radio  Electronics  •  i6l7}  395  S280 

TC-13 


lamtrlcciraiif  f«r  ^v«e£e  keying 

^If  completing.  4oH  4  dashes, 

DolfTwmory. 

Baltery  opera  led  with  pFovlsldns  tor 

externa  f  power 

9u  i  F  t  I  n  $j  de-  tone  mon  I  tor. 

Speed.  Volume,  tqne  &  weight  controls. 

Grid  block  or  direct  keying. 

Use  wJ  th  external  p4ddle  sgch  a&  HK  I 


Mode!  HK'1  S29.95 

•  DuaMeuer  «qu«ef e  pAddie. 

•  Use  witli  HK  Sot  *ny  electronic  keyer. 

•  Heavy  base  w I ttirtons. lip  rubber  t«et, 

•  Psddlef  reversibte  for  wiife  or  ckt&e 
finger  tpACin^, 


Model  HK- 2  $19.95 

»  ismeas  HK  1.  l«45base 
for  Ihose  whowiih  to 
incorporate  In  their 
own  Keyer. 


MQdd  HK  3  $16.95 

a  De f y  X e  itra Fght  key 

•  Hea'^/^  bA%e.  no  r>eed  loattacJi  toctt&k. 

«  Velvet  smootti  action. 


Model  HK-4  S44.95 

•  Cornbfndtion  <»n  NK-1  4 
HK-3  on  sd  me  bas^- 


NEW 

Jk  MmnUoT  AHttfmui   Tailor 

Continuous  tuning  1»8— 30  MHz 

Forward  readtng  relative  output 

poW«r  meter 

300  watt  power  capablMty 

Built-in  encapsulated  balun 

Mobile  mounting  bracket 

C^amtc  Rotary  Switch  1  2'po^' 

tfon 

Capacitor  spacing  lOOO  volts 

Tapped  tofoid  inductor 

AfitenrtB  inputs: 

a.  Coax  unbalanced  SO230 

b.  BandoiTi  wire 

€.  Balanced    feedlme    75—660 

Ohm 
B%''  w.  X  2%"  h.  X  6"  d. 
All    metal   black   wrinkle   finish 
cabinet 
Weigh t:  2H  pounds 


MPLIFIERS 

LA-2500   Amplifier  (with  Built- 

Power  Supply }  , .  Se99.50 

LA- 1200  Amplifier  ,  .  .  .  399.50 
C  1200  /  AC  Power  Supply  for 
LA-1200  ..,,.....,..  t59.50 
C  1200  /DC  Power  Supply  for 

LA  1200 , 199,50 

UNERS 

T  3000A  Tuner  .......  349.50 

IT-2000A  Tun«^ 1  99,50 

S0-10AT  Super  Tuner    ..  129,50 
\  Monitor  Tuner    ...<...  79,50 
.NTENNAS 

60fW     Mobile    Antenna    "Mobil© 
op  Bander"  tl60  meters)  ,  59.50 
ent«r  Feed  Ah  Band  Doublet 
intenna  *.ii<«.>..>-*i.*  24.50 
ACCESSORIES 

ig  Diimmy  with  coolant .  ..  29.  50 
i-2  Wattmeter  ._.......  99.50 

60  XV  Transverter  "Top 
Candor" .*..,,...  249. 50 


wafif  at  ihm 
Mamm  timw 


READ  FORWARD  AND  RE- 
FLECTED WATTS  AT  THE 
SAME  TIME.  Tired  of  constant 
switching  and  guesswork?  Every 
serious  harn  knows  ha  must  read 
both  for^Arard  and  reverse  wattage 
simultaneously  ^^^  ^»l  perfect 
match.  So  upgrade  with  the  Den- 
Tron  W^2  Dual  in  tine  Wattmeter. 
$99. 50. 


/lodel  333  dummy  load  watt- 
-let^  —  Favor  i  to  Lightweight 
ortable-250  WATT  RATlMG  - 
kij  Cooled,  Ideal  field  service  unit 
or  mobile  2- way  radio  -  CB, 
naflne^  business  band.  Best  for 
IRP  amateur  ute,  CB,  with  zero 
o  S  watts  full  scale  low  power 
ange^ 


lib*. 


Higft  Power  —  10O0  WATT 
RATING  —  Oil  Cooled  —  model 
334A  dummy  load  wattmeter. 
Our  most  popular  combination 
LI  nit.  Handles  full  amateur  power. 
Meter  ranges  individuaMy  cali- 
brated. Can  be  panel  mounted. 

be  m  :HQ  UKx 

i^  Vtm  U:  Itn  fiO  4M4C 

l«e  Prttn  ON  rihUff 


«0  73B  Il»*r^n4i><4ihr'  IP  I'lJ  I 

113  lb* 
l1l4l{KI 


SPECIFICATIONS; 
i^  Power  handling  capability  in  ex- 
cess of  3  KW  PEP 

•  Front  Panel  Antenna  Switch 
with  5  Antenna  inputs  plus 
Tuner  bypass  position 

•  Suilt-rn  50  Ohm  —  250  Watt 
dummy  load 

•  Dual  Wattmeters 

•  compact:  5%"  H  14"  x  14'%  18 
pounds 

•  Continuous  Tuning  160-10  me- 
ters 

•  3  Core  MeawY-Duty  SaFun 


160  XV  MARS  Duat 

Band    .<....« **  .-  2/9. 50 

100  ft.  2kw  300  Transmission 
Line  *t  f  1  <■  *  ■  +  -*iii  •■•  1  t-  t  iw.  3u 
100  ft.  470  Ohm  Ladder 

Line 12.00 

1  Kilowatt  Balun  4:1  Chassis 

Ml -  -  , 27.50 

3  Kilowatt  Balun  4:1  Chassis 

M  L>><c>B*-.- ,,..  ^y*.  !?V 


Model  374  dummy  load  watt- 
meter —  Top  of  the  Line  —  1500 
WATT  RATING  -  Oil  Cooled. 
Our  highest  power  combination 
unit.  Rated  to  1500  watts  Input 
(intermittent).  Meter  ranges  are 
indtvidually  calibrated  for  highest 
accuracy. 

FraqiKntv  f\mnm:  DC  10  3I1Q  MHIi 

t  SOU  W«i4*  DC  iniBmutiaK'L 


Wide  ran^  attenuator  —  Model 
371-1,  Seven  rocker  switches pr€>' 
vide  attenuation  from  1  dB  to  61 
dS  in  1'dB  steps^  Switches  are 
marked  in  dB.  1-2-3  5-10-20-20, 
Sum  ol  actuated  switches  tlN 
position)  giva&  attenuation.  With 
all  switches  In  OUT  position, 
there  is  NO  insertion  loss*  Atten- 
uator  installs  in  coaxial  line  using 
UHF  connectors. 


*¥ 


Wiam- 
Fticv. 


DC  w  ^3S  Ur^j 


lb  I 

1.3  lAk. 

I  dSMf ,  DC  »  SO  Un» 

ai  dB/dSiQi1«i,  &C  u  1iOiM4x 

a  1  jam/tm  ti  o  d*.  oc  m  sas  m*t 

It*"  m  aiy  *  i%^ 
lit  tut. 

t4BSO 


THE       MLA-2S00      SPECIFICA- 

Tioris 

•  160  thru  10  n^eters 

•  2000+   watts  PEP  input  on  SSB 

•  1000  watts  DC  Input  on  CW, 
RTTV,  or  SSTV  Continuous 
Duty 

•  Variable  forced  air  cooling 
system 

•  Self- contained  continuous  duty 
power  supply 

•Two  El  MAC  S875  ex  tarn  al- 
anode  ceramic/metal  triod^ 
operating  in  grounded  grid. 

•Covers  MARS  frequencies  with- 
out modi  fications 

•  Harmonic  Suppresston  better 
than  50  dB 

•  Built-in  ALC 

•  Built  in  RF  Wattmeter 

•  1 1  7  V  or  234  V  AC  50-60  Hz 
•Third  order  distortion   down  at 

least  30  dB 

•  Frequency  Range::  1.8  MHz 
(1.8^2.5)  3.5  MHi  (3.4-4.6 J  7 
MHz  (6.0-9.0)  14  MHz 
(11.0-16.0}  21  MHz  {16.0  22,0) 
28  MHz  (28.0-30.0) 

•  40  watts  drive  for  1  KW  DC 
input 

•  Rack  mounting  kjt  available 
(standard  19"  rack) 

•  Size:    5%"    H   x   14'*  W  x   14"  D 

•  Weight:  47  lbs. 


Model  331 A  transistor  dtp  meter 
—  PofteNe  RF  single  generator, 
sigrval  monitor.  Pr  absorptfon 
wavemeter.  Lightweight  (1 
pound,  6  ounces  with  all  coils), 
battery -powered  unit  is  id»al  for 
fteld  use  in  testing  transceivers, 
tuning  antennas^  etc.  Can  also  be 
used  to  measure  capacity,  induc- 
tance, circuit  Q,  and  other  fac- 
tors. Indispensable  for  experi- 
menters, it  is  easily  the  most 
versatile  instrument  in  the  shop. 
Continuous  coverage  from  2  MHz 
to  230  MH2  in  seven  ranges. 


MtMmtaWQrn 

Sue: 
Pnc* 


no  ta**r-  330  MMI 

±3% 

1QD0  Hf^  3a%  »  *0% 

7"  K  SI**'  x  3W 
1  It.    *  \&$>. 


Coaxial  antenna  changeover  relay. 
Model  377. 

VSMrn  t.*»m»ni  I   15:1,  DC  Du   I4D  MHf 

Pgwiir   HSdUlflliffiailti;  0,&I1S  AmofTB,  *5  Id   I  JO  vol^  AQ 
CannBiMinri:  UHF    FVP"  SO  339 

OimBnilohi:  3H"  »  1  Si" 

ijF-.ipplFiti  W«4/ht.  1  ItJn 


Model  353.  Increase  your  trans- 
mitter's effective  speecti  power  up 
to  four  times.  This  two  stage, 
transistorized  Audio  Preamplifier/ 
Li  mi  tor  can  be  u&ed  wtth  ail  types 
of  transmitters. 


■  ■WWll    IIIIIIIMlrtlll 

1         KB.OBQ  ohma 

llVifl    LjlTMf 

%  imMllvOlli  in  'JO  WiUllwttM 

V'PitwgAGatfi 

IQdll 

O-uIA^kI  l*<rtt 

to  •n«lk#^b^ 

OVWWI  >ft>9t^^ 

»       ---^■—  -r — 

P^^f^ 

&a|Hi  AJCw  «i-*<->M*t 

Warn 

IW  *  5-  ■  *>.- 

fiNpfimf  If^MflU; 

«Waf. 

Con  ■>•<.  tore 

¥*mi«il  ilrip 

W-Tiim 

tSTflO 

Mmtck  mt>^r^ihing  from  i6dl#  It 
wItM  tU*  mmw  x*t-»  MAT 


NEW:  The  Monitor  Tuner  was 
designed  because  of  overwhelm ir^ 
demand.  Hams  told  us  thev 
wanted  3  3  kilowatt  tuner  with  a 
built-in  wattmeter,  a  front  panel 
antenna  selector  for  coax,  bal- 
anced line  and  random  wire,  ii^ 
we  engineered  the  160- lOm  MonJ- 
tor  Tuner.  It's  a  lifetime  invest- 
ment at  S299.50. 


Mmmt  thm 
SuperTuner 


MEET  THE  SUPER  TUNER 
160-10  AT,  The  DenTron  Super 
Tuner  tunes  everything  froni 
160-10  meters.  Whether  you  have 
balanced  line^  coa*  cable,  random 
or  long  wire,  the  Super  Tuner  will 
match  the  antenna  impedance  to 
your  transmitter.  All  DenTron 
tuners  give  you  maximum  power 
transfer  from  your  transmitter  to 
your  antenna,  and  isn't  that 
where  It  reallv  counts? 
1     KW    MODEL    SI 29.50. 


Model      372 

CLIPREAMP.     Get 

maximum 

legal  modulation  with- 

out  danger 

of  splatter. 

l4ipwt  l|Tifi««Mn 

TDdB 

60  OUQ' idMm 

V«^  WlfMMMP 

tJ7Sfi 

i     PHONE 

^-«_j|     PATCH 

Universal  hybrid  coupler  U  phone 
patch.  Model  3002W  and  model 
3001 W.  The  hybrid  circuit  pro- 
vides for  effortless  VOX  opera- 
tion of  the  phone  patch.  A  built- 
in  Conipreamp  speech  preampli- 
fier/ltmitar  tin  Model  3002W) 
increases  the  level  of  weak  phone 
signals  and  also  prevents  overmod 
ulation  when  the  local  telephone 
is  used  as  the  station  microphone. 
(The  Compreamp  also  functions 
as  a  pr eamp! if ter/li miter  with  the 
station  microphone,  if  desired.) 

Model   300  2W  with   Compreamp 

$125lOO 

Model     300     1W     without     Cortv 

preamp  $85.00 


■lifMJII  trpm: 

MJ^raP'tiUrrfe 

TtAtkfcniTtB' 


CiDO  phTTTi- 

A  Dhmi 

High  knFMd^rtDI  (W.OOO  ohinil 


ftS  ii-M.talMT> 


3U& 


2- meter  mobile  AT- 200  An- 
tenna Matcher.  Use  your  cars 
AM/FM  antenna  for  your  2- meter 
mobile  rig.  Tunes  from  the  front 
panel  for  max.  output,  min. 
VSWR  (1.2:1  or  le»  for  most  car 
antenr^sh  $24.95 


Tufts  Radio  Electronics  * 

TC-16 


(617)  39S8280 


WJMR 

>MOBlL-MR' 


$69.95 

Two^way-ndto  ti«#tf««l  with  tupifl&r  fidelity 
EJ*ctril-Cap«citf3r  boofn  mlcrophon«  intf 

pmimhttd  \M\k  switch. 

FOR  BROADCASTQUALITT  TRANS- 
MISSION AND  RECF.niON  FOR  BOTH 
MOBILE  tJNtTS  AND  BASE  STATK^NS 

4  Boom  rnaiiii  ted  clrrtTvt  rapsritor  micro- 
phone df»livrn  itudia-quility,  undtilortrd 
Voice  reproduction.  VnrijihSf;  gam  canlfol 
leu  you  ddju-nl  fox  ophmum  rnodulalion 

*CuBhtQTiQd  earcup  tv'tB  you  moinitor  in 
privacy  ■•  n<i  speaker  U\a.r^  to  EfiiiLurb 
o theirs.  Blocks  oul  ^ttvironnwnial  nttimi, 
too,  M*4*  of  unbntkiblv  AB&  pluiie. 

*HeadbaJid    KlT-adiviiU    for    ^QinrartAble 

^■f'a.T   ov«f  toHg  houn.   Spnng^ftrk  hinf« 

bi5    you    tJtI/p    Iwftdict    on    and   off   with 

juit  one  hand-  fU-v^nibk  tot  right  or  kft 

ear. 

*  Headsrt  tikti  be  hung  on  iLAndsrd  micro- 

«Compai!l  (^aim-held  Ulk  i^^itcli  lelM  you 
kfep  ^E)^/i  hands  on  the  wheel  for  ufer 
ridvinfi.  M^deof  unbreakablci  ABS  plutic. 

■  Built-in  FET  LrajuiJtnr  iin|iU{7er  ulApu 
mictciphon*  output  \,o  any  trsnicviiwr 
ifiipedafic#. 

•Compatibip  wilh  taatA  Iwo-wsy  r«diot  in- 
cluding 4Cl-chann#)  CB  Lini^ 

*  Built-in  Velcm  pad  tor  ru)?  mountinf  of 
the  talk  iwiich. 

*  Madfl  in  U  9.A_ 

SPECIFJCA'nONS 
Earphoni*  imp«dan<?e 

and  ty|M-  S  Dhms,  dynamic 

Microphone  typr:  Elrctfel  capactlor 

Mkrrop4iOfie  frequfncy 

rexponse    2a0-€0O0  Hx 

Amplifkr  lype    FET  tnii«iaUi>r^ 
Variable  fain 

Amplifier  battery  l-^voAi  VtmHory 
powef    TR-175 

Sw Etching:  RplBy  or  elficlronki 

IDEAL  FOR  EVERY  TWO-WAY  RADIO 
COMMUNICATIONS  NEED  .  . . 

CB  openton  «  Amateur  radid  operilcifi* 
PoHce  and;  fine  vehicle*  •  Ambulance*  ind 
emerEency  vrhiclet  ■  Tautt  And  trackwrt  • 
Marine  pleaiure  and  work  IkuiI^  •  Con^ 
titnictioit  and  dnziolitton  erewi  «  Induatn- 
al  communicationj  *  Siecunty  patroU  • 
Airport  tow«r  lad  |T<iund  cvews  •  Re- 
mole  broad c&il  and  TV^eamera  crewt  * 
Forei.ier«  nnd  fire-wateh  unjtj  • 


Sk 


IDLAIMD 


';   220   MHi  FM  Xcvr,  lOW, 
ch.  wy223,50  MHz,  mic.  St  mi. 


tl 


Tho  Bencher  Uttlmate  Paddle  .  .  , 
a  cfual  lever,  iAmbic  kov^  Paddle 
that  wil^  Increase  your  speed, 
accuracy  ^  operaTing  comfort. 

•  ADJUSTA8LE  CONTACT 
POINT  SPACING  ^  Precision 
screw  adjustments  on  each  set  oi 
contacts  m&Ko  exact  settings  SBsy, 
Contact  post^  are  split  and  locked 
by  set  screws,  elimirvating  the 
need  for  locknuts. 

♦  wide   range  of  tension 

ADJUSTMENT  -  Tension  on  fin- 
ger knobs  is  maintained  by  a  long 
expansion  spring.  Dual  screw  ack 
justn^enis  adjuit  sprinQ  tension  to 
match  your  "fist." 

•  self    adjusting    needle 

BEARINGS-  Keying  shafts  pWot 
in  nylon  bearings  that  "float"  on 
machined  brass  fittings.  Spring 
tension  prevents  free  play  ancj 
slop;  el rmi nates  contact  bCHjnc^ 
and  backlash, 

•  solid  silver  CONTACT 
POINTS  —  The  contact  points  are 
solid  silver  for  a  lifettme  of  flavtf- 
less  keying. 

•  precision. MACHINED  COM^ 
POIMENTS  —  Main  frame,  contact 
potits,  spring  post  and  bearing  ring 
are  all  machined  from  soiid  brass 
.  ,  .  polished  and  chrome  plated 
for  durabilftv  a(^d  rich  appear- 
ance. The  Bencher  Paddle  looks  as 
good  as  it  M^orksl 

•  heavy  steel  BASE;  NON- 
SKiD  FEET  -  Finished  in  an 
attractive  black  wrinkle  finish 
(chrome  plating  optional),  the 
base  measures  9.5cm  x  10.2cm  x 
1,3cm  thick.  It  weighs  1  kilogram, 
and  with  its  non-$kid  rubber  feet 
is  as  sol  id  as  a  roc  k. 

Model  BV-l  Standard  Black  Base 
.  _  S39.95,  Model  BY»2  Polished 
Chrome  Base  .  .  ,  S49.95. 

BencHecinc 


PP2 

M  series  Is  for  mounting  to  sur- 
faces inaccessible  from  the  rear 
(walls,  mobiles,  systems  Interface, 
panels,  test  equipment).  K  series 
is  Self-contained  with  a  relay 
rnsjcfe  the  encoder.  When  keys  are 
pressed  contiaci  closer  occurs  with 
a  2  wc.  delay  (adfustable).  Con- 
tacts are  rated  at  110  mA  IP  28 
volts  switched^  500  mA  carry* 
PP-2K  contains  delay  exclusion 
for  the  fourth  column.  However, 
by  jumping  D  5,  4th  column  is 
restored.  Unit  is  operable  from 
4,5-60  volts  at  temperatures  from 
0°  140^  F.  Output  level  will  drive 
any  transmftter  or  system.  Adju st- 
ab e  output  level  is  controlled 
with  an  e?ctreme|y  stabit  multi- 
turn  trimpot,  w/ecc^  from  the 
front  of  the  encoder  (not  behind), 
saving  time  for  level  setting, 
which  amounts  to  hours  vyhen 
involved  w/a  system^ 

PP  1  $55  112  keys).  PP-lm  $55 
(lettering  optional  add  $1],  PP-1  k' 
$66,  PP2  S68:  PP  2m  $BB  (let- 
tsrmg  optional  add  $1).  PP-2K 
569  PP-1  A  $68  (for  standard 
comm    hand'beld). 


^ipo^gommunications 


MICROWAVE    MODULES 
TEXAS  RF 


^--J"-|~|-r| 


U  Utf^iM 


FOR  ia4. 433  Mi*  139fi  UNr 


t44       U*it       MO^f=ET       GOK 
VERTEn  -  «MC1*4/3fl 
Wriiti   duAl  pf'Ot«f  livj  sat*  M-culn 
flF  AmpiirfiBT  tnri  M<K(r  fia^m 
iiiflui  lT*;ii*nt¥-  1*1  1 49  hnMi 
i,F,  nuipijt  Mhiu*nEiv;  JS-^OMHj 

OiMiJ«nTii»d  rn^mitrium  rw4«aflBWri    ^6dB 

■■  ,*  rt  t^  CE I  NaIkv  ti-wiu^ncv     lift  Vi**t  ifMitoT  cdfb^ 

Pifftm  r^MMipi^nu:  ia  «oici.OC^31^*t  BDmA 
Orik^r  I.F^  v#<phtft  hv^uBPcii 
t3  14.  14-1K.  l;ft^O.  SftH^ftUfte 


144  UhZ  MO!i.Ftt  a3i» 
v£flTEn  -  MMC  T*4:3II  LQ 

MHf  bu+rv  «PHp>]lTI#l  tfi  (iTiivVii*  i 
lOCil   (HclllKtar   llBri«l   tultibtir  fur 

t44  MH2  DOUHlE  CONVEflw 
OiQM;  MOSFtt  CONVlHTEH  • 
MUCi44y3  -  M*ACl**i*. 

mum^    Tti*  ■■aiw^*fn«ni   f9t  m  cSfk 

[  MWBli  ^i^ina  batlK  9«rf»riTi^4c« 

lev«t  #r«qu«^fr     1.44  144  t«ita 

DsLabiffV  IFrimrtnrT     71  MHa  {3^  iMMt  ifj^ 
TDUHt  |4-#IWH«lP) 

V«Ainmvn  -irvauancv  <'naf  at  144  VHi;  3  fcHj 
Tmted  vrin ;  30  dl 

fowcr  r  kquiiTVitifenii    \^  we4t«  DC  ±2%V  m\  JO  mA 

144  MHZ  DUAU  d>UtF<LrT  MDB' 
f-ET  ■PPEAMP'l^lFfEH  - 
MMA144 

Hv  hH  iwn  HEitf  in  i1aM«*IlQU(' 
nuE*,  fgr  i*Milnf  Twp  iiKttiiwn.  lof 

it^M  t  ff «4u«iv  1     t44-l4«r  MMl 

41}      WHZ      MOSFEt      <3Df# 

Vf  nttH  -  MWCSSi/HMA- 

t  Au  HF  ATTvtifVBn  wtm  •  UdtNt 

■nu  Ipw  Gfoii-fTiedMtJiTl-wi  charAB' 

tffiitki, 

Inputtriquftnevi  43?-434MHi     . 

I, P.   EMjmui  triqkftfttitai  iB^iilBbrii 

14-19.       l&^O,      3#1D,      14^14^1 

Gt^fwnnta  fTr^miinutn  neH^m^tm  1$4A 

iwmm  cdntr<il1«4t     K  U  Hx  1 144^  144  MHz  IF  | 

^ttumm^m  tt*n>ii*¥t^  m^tw  it  433  W hi.  $  tutz 
**mm  wmrmm^^ts.  ^Z  ^*tf  DC  iSl&%  it  45  ]=A 

»***c  iiam/ia  =   uMci39a.'T44 

illud^.  (^Iv4fi4  4  tfytit'fAW  inoilifi 

IF    pmpUtlir; 

Irtftii  irquHMV.  I3tlfl-|2^  MNi 

J.F.  nycput  lt«4i-r*nel«  pifBilablP   7a-3D,  144^146  MHf 

TvP^ckl  oalR:  }G  tlB 

f^iiAfjntefld  minimum  rtQ-lika  fiouri :  9,0  tf  9 

Citfildl  cncFII*ri»  fPflrtonFfcv^   lOtStHillt  MHi  rSB^g  MHl  IF  fi 

JIK^*!  CDFfETblP^ir  •»  MHx  1144-144  MHz  IF] 
Mu4  h^iiirri  1  rw]  usncv  fltTQi  at  ITHMNf-  3jO  H  Ht 
^0«!*  r«juJri#TVtfTP*:    t7  v^tfDC  £394  41  W6  m* 

TRANSVERTERS; 

MMT  144/28  ,. 

MMT  144/50  .  . 

MMT  432/28S  . 

MMT  432/50S  . 

MMT  432/1 44S 

RECEIVING  CONVERTE 

MMC  144/28  .. 

MMC  1 44/28  LO    ..... 

MMC432/2SS  ....... 

MMC  432/144 

MMC  1296/28  .  ,  , 
MMC  1296/144  _.,^ 
VARACTOB  TIPLER: 
MMV  1296     .  _  , 
ATTENUATORS 
MAA  15. 


.  -  «-  * 


•  * 


*       ■        9       F 


*       .       *       'H 


#      W      » 


p<     *    4     -I      It 


198.95 
198.95 

259.95 
259,95 
298.95 
RS: 

,  65.95 
.  60.95 
.  65.00 
.  65.00 
,  71.95 
-71,95 

.  SI. 50 


.  .  16.00 


TEE/AX 


f 


Pstant  pending 


MoM  $WS»CI 


TEE/AX 

Coax    Toggle    Switch 


-    $39,9  5 


•  All  brass  construction  •Teflon 
insulated  •  Captivated  Internal 
contacts  •  available  in  UHF,  BNCl 
N,  E,  all  series,  •  52  Ohms  • 
SPOT,  DPDT  •Power  1   KW 

TEE  AX.  INC 


AMPHENOLC 


SEHIXJI  11  —  HNC  COHHWCTOmS 

Ampbroal'*  BNC  t^tmr*rUi*t  >f«  ■rnall,  ilglil'wtitf 
wuthftproct  cnnnvctciT*  with  Iutoi^i  kclkan  l 
qujDh.  diiri^fuit^cl  Bpplillrc«ii0Hi, 

fib^Ui,  odudUdc  rintM  iMid  myJc  con  taints  i 
nvruTRttly  litHcihined  hdm  tirmjiM.  Sprini*  mtr  [n«dc 
ItrryUlutn    cijppfir.    AU    pvtii    in    turn    itr»    A3TR 


B.vc    auLKHEAik    mscir- 

TACLE    )]'23]-^H5  tfa>l4ft4 

MaI^    wvtit    *iiy    BKC 

&«rrpt4cW     ^VB     b« 

ici-Q   p«»4|ii  tap  to  104' 

»1  Si 

BNC  Oil  fO  UBT  in  Af>AT* 

TEH    M»<i»«io-3t^   uaaaft 

AdipEi   4tiy  BMC  iack  to  Wi¥ 

UHF  p1ij|t,    13.63 

DOUIRI.IL    MATE    ADAPTER 

a3.B7T-3Ka      BqLIi      4>i>upUn| 

cinKi    uft!     tret    tuminp,.    Cull' 

IUCI4   3    ffiii4l«  ca{np<tnin(i< 

•2,72 

JACK  AtlVATX:^  11. M 

ST^-IOX-^as      Adaftlt 

AJ^1SP'11&  ti>  Uol4it«l4  trpf 

414I0  afll«niu  lack  di  pin  pi^L 

VAXKL       RECEPTACLV 

ft3-im^»a     S0339     Harney 

«ritb    4    tflAnun    in    11/11" 

4i4i^titr  tulr.  tl,lT 

f A>ffEt       KECErTACLt 


BNC(r)  TO  UEiF  4M|  ADAF^ 

AdAnti  uir  BNC  pitui.  to  407 
VnV  J«ch.  «2.3$ 
FU5H-ON 

fit      cm      fcoLil*      coaatctowi 


LIGHTf«IN<^  ARHESTOH 
57!i-]0SaBb  ElliTLljiitlrf  HEtic 
bMlld-uV  ftani  ■ntcnni.,  fn^ 
tecii  yeiiir  viiluiblii  cfiulprntnt 
tlmitml  liiilitnjii(  dftiniilv, 
k4  80 

BNC  PLVO  3i-9«3'lbb  IJG- 
BB  CQuninfi^itlv  u+rd  fot  iliim- 
niuniCKtJnni  uit«iui4  1*44 
C4blr«,  ror  KG  5a/ U  *  ftG 
5B/U  c«bl4k  tt.»9 
BNC   SntAlGHT   AttAmn 

lirf  Ic-iiEtli  Dl  cKbln  lo 

|4ttCft,  saLi  2 

BKC  FANEL  HJvCll^TACLl 
314d:i.^HD  Ufi-Zi'O  Muuni* 
witb     4     t4lll^^eIX    in     3«/fi4" 


ia  ■U14M  itt^V  dL4in«t4r 
facil£.    KnviUd  lack  nun   pi*- 

■KC      AltCLE      ADAMrm 

11  i»«a    tjc-aoc    AdA^a 

■fliT  BNC  pl^l  i*n  tl4bt  4111I* 

tBe.«4.2^ 

iXC       TIR       ADAfTSIt 

314««-;IBB  UG-STt  Adati^la  t 
BSC  f^%im  ip  31403-JB&  or 
othej  ffiTUilD  BNC  tvpe  ncm^ 
ti,bl«.  14.bg 


^ 


ITCr'ldM 


UO'37* 


ain-10Qp34a 


UG4M 


^5ai^ 


PL- 269  .  ,  .  9Q</  UG-175  (Adaptai 
for  HG  5aU)  .  . ,  7Bd 


Model  M-1S 
Men^arc  Auto  Console  Model  M^l 

•  Universal  mount  for  CB  and 
arnateur  radios,  tape  pTavers^ 
AM  81  FM  luners,  &  K^anners. 

•Sculptured  design  for  "original 
equipment"  look. 

•  Low  profile  for  non-slip  mount- 
ing: 13-1/2"  X  10^1/2"  X  5-5/S'' 
high* 

•  Easy- to^  in  stall  Si  remove  for 
theft  protection, 

•Tough  unbreakable  copolymer 
with  rich  brown  textur^  f  jnish. 

•  integral  cup  holder  and  coin 
tray, 

•$14.95 

Auto  Console  Model  M-1S:  Same 

features  as  above  modeS  PLUS: 

•Specially  designed  3"  x  5"  oval 
speaker  for  vo^ce  communicah 
tion.  Frequency  response:  II 50 
hz-7  Khz,  voice  coil:  9/16" 
diameter. 

•  si  9.95 


Atnyarc 


Tufts  Radio  Electronics  •  (€17)  395-8280 

TC47 


If  you  have  a  rack  for 
holding  spools  of  wire, 
fOU  should  attach  the  gadgets 
explained  in  this  article  —  or 
make  those  you  can  use  for 
better  wire  handling. 

Spools  of  five  hundred 
Feet  of  wire  should  have  a 
3/4"  diameter  conduit  pipe 
throu^  the  bore  to  allow 
them  to  revolve  better. 

Smaller  spools  that  have 
smaJler  center  holes  can  be 
strung  on  1 8-gaugc  wire 
across  the  rack.  Special 
1/4'*-djameter  holes  for  this 
purpose  are  drilled  at  each 
end  to  hold  the  wire. 

Undamaged  empty  spools 
should  be  saved,  reworked  for 
holding  wire  ends,  and 
painted.  They  can  be  used  for 
winding  from  many  short 
length  spools  to  save  space, 
for  spooling  up  those  hard- 
ware store  hanks,  as  well  as 
lacing  and  otiier  cord. 

For  the  convenience  of 
holding  wire  ends  when  the 
metal  spools  are  used,  drill 
and  deburr  holes  at  opposite 
locations  on  the  spool  side 
near  the  rim.  Wooden  spools 
should  have  a  small  hole 
drilled  on  top  of  the  rim  and 
toward  the  outside  at  an 
angle-  When  spools  cannot  be 
drilled  because  they  are  filled 
with  wire,  look  for  a  place  to 
hammer  a  staple  on  the  rim 
or  solder  a  loop  of  wire  on 
the  outside  near  the  rim  and 
either  push  the  wire  through 
it  or  tie  the  end  of  it  to  the 
loop  with  cord.  This  will  save 
the  expense  of  using  tape 
which  could  let  loose  or 
create  a  sticky  situation  with 
spaghetti  and  fine  enameled 
wires. 

Wire  on  the  rack  tends  to 
unspool  too  much  sometimes, 
wind  around  the  bore  shaft 
when  youVe  pulling  another 
gauge  out,  or  the  wire  end 
springs  back  out  of  reach 
when  cut.  To  solve  these 
inconveniences,  first  run  the 
conduit  through  the  spool 
holes,  as  previously  men- 
tioned, to  provide  even 
support.  The  conduit  may  be 
used  with  a  steel  rod  as  the 
main  support  through  the 
holes  on  the  rack  for  high- 
efficiency    dispensing.    Make 
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Dispense  It  Right! 

simple  tips  for  wire  and  cord 


an  economy  feeder  holder  by 
lying  twisted  cotton  cord 
across  the  rack  below  the 
spools  and  putting  the  wire 
through  the  twist  so  the  cord 
will  hold  it.  With  this  feeder 
holder  cord,  you  can  pull  fine 
wires  and  lacing  cord  out  to 
your  measuring  service. 

If  the  met^l  spools  squeal 
against  the  rack  or  each  other 
upon  unspooling  wire,  try 
larger  diameter  painted  pie 
pans  between  the  spools.  Drill 
and  deburr  a  center  hole  in 
the  pie  pans  slightly  larger 
than  the  conduit, 

A  more  professional- 
looking  type  is  a  Lucite^M 
bracket  with  the  wire  pull  out 
holes  drilled  in  it,  as  shown  in 
Fig.  1.  Large  holes  are  /i" 
diameter.  For  mounting,  the 
hole  on  the  left  is  used.  The 
other  three  holes  can  be  used 
for  cable  making  by  using  one 
and  pulling  the  wires  through 
it.  The  1/8 "-diameter  holes 
are  for  single  wire  holding 
service.  The  BakeliteTM  lid 
knob  on  the  right  can  be  used 
for  holding  bunches  of  cut-to* 
length  leads  bent  over  it  or 
as  a  wire-cutter  holder  while 
using  the  bracket  guide.  This 


lide   can    be   painted    with 
Luciie  paint, 

A  hankmaker  can  be 
added  to  the  frame  by  drilling 
two  1/2**  holes  vertically  in 
the  wire  rack  frame  ten 
inches  apart.  In  the  tap  hole, 
put  a  3/8"  X  6  "-long  eye  bolt 
by  using  two  hex  nuts  and 
two  washers.  The  eye  should 
be  vertical.  In  the  lower  hole, 
put  a  t/2"  X  6 "-long  bolt  that 
had  the  hex  sawed  off.  The 
sawed  off  place  should  be 
filed  smooth,  Twfst  one  end 
of  Ihe  wire  on  the  cyebolt 
and  then  wind  the  wire 
around  both  of  the  posb  by 
hand.  When  the  wire  is  all 
wound,  pull  out  some  lacing 
cord  from  its  reel  and  tie  the 
wire  in  three  separate,  evenly 
spaced  places.  Now  pull  the 
wire  hank  off  the  bottom 
post  first. 

Another  convenient  item 
is  the  cord  line  installer  made 
from  a  Lucite  piece,  as  shown 
in  Fig-  2.  Three  1/2"-diam- 
eter  holes  are  drilled  across  it. 
Add  five  yards  of  cotton  cord 
by  tying  it  to  one  end  hole. 
While  holding  the  Lucite 
piece  (or  with  it  in  your 
pocket),  climb  the  ladder  or 


Uee-  When  near  the  place  you 

want,  pull  up  enough  cord 
and  throw  the  Lucite  piece 
over  the  limb  or  past  the 
porch  roof,  for  example. 
Wiggle  and  feed  cord  to  help 
the  Lucite  piece  to  slide 
down. 

Go  down  and  tic  the  other 
end  of  the  cord  close  to  the 
wire  end.  Pull  the  Lucite 
piece  line  and  slide  the  an- 
tenna en  route. 

The  Lucite  cord  tine  in- 
staller can  be  tossed  up  one 
story  to  a  roof  or  lowered  to 
a  window  or  to  Ihe  ground 
from  the  roof  or  from  inside. 

Wind  up  the  cord  on  the 
Lucite  and  keep  it  on  a  re- 
versed bolt  on  the  wire  rack. 
Use  a  retaining  wing  nut,  ■ 
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Ham  Radio  Is  NOT 
A  Rich  Man's  Hobby 


another  myth  exploded 


With  the  advent  of 
Novice  privileges 
for  Technicians  and  the 
large  influx  of  Novices 
from  the  CB  ranks,  quite  a 
bit  of  older  equipnnent  is 
being  sold  at  auctions,  flea 
markets,  and  througii  used 
equipment  dealers.  The  de- 
mand for  a  good  stable 
receiver  covering  80-10 
meters  and  a  moderate- 
power  (90-150  Watt)  CW 
transmitter  has  risen 
tremendous  I  v^  Fortunate- 
ly, there  is  a  lot  of  this 
older  equipment  — gear 
built  from  pre-World  War 


II  to  the  mid-1960s  — still 
around  and  available  at 
reasonable  prices  for 
beginning  hams.  This  arti- 
cle will  explain  some  tips 
on  obtaining  a  used 
transmitter  or  receiver, 
what  to  look  for  in  the  way 
of  features  and  necessities, 
and  how  to  get  one  of  these 
older  gems  working  like 
new  or  even  better  than 
new. 

Buying  A  Rig 

You  can  begin  to  look 
for  used  equipment  in  a 
number  of  places,  starting 


Photo  A.  Peering  inside  a  1939-v/nfage  5X24,  note  the 
3-gang  tuning  capacitors.  Spraying  contact  cleaner  near 
the  bearings  reduces  scratchiness  as  the  rig  is  tuned. 


with  the  ads  in  this 
magazine.  But  there  are  ad- 
vantages to  snooping 
around  in  the  local  ham 
club's  newsletter,  a  radio 
store's  bulletin  board,  or 
attending  flea  markets  or 
auctions.  Last  is  the  war 
surplus  market,  but  I  don't 
see  much  potential  there, 
since  all  the  equipment  is 
either  hopelessly  outdated 
or  so  difficult  to  get 
running  that  the  effort  is 
not  worth  it.  I've  fiddled 
with  everything  from 
ARC-Ss  to  TCS  transmit- 
ters, and,  although  I 
learned  a  good  deal  about 
1940  electronics  (and  made 
plenty  of  mistakes),  the  rigs 
are  just  not  practical  Ever 
try  to  put  a  28-voIt  relay- 
keyed  MORA  clunker  on  1 5 
meter  CW?  Good  luckf 

Club  bulletins  and  elec- 
tronic store  bulletin  boards 
are  about  the  best  places 
to  look  for  a  good  used 
transmitter  or  receiver. 
This  way,  if  you  see 
something  you  are  in- 
terested in,  you  can  call  up 
the  seller,  go  over  and  look 
at  the  equipment,  and 
bargain  over  the  price.  I 
have  two  suggestions  if 
you  go  this  route:  First, 
check  out  the  original  ads 
for  the  equipment  in  older 
ham  magazines,  if  they're 


available.  Old  ads  for  the 
gear  list  its  features  and 
specifications;  often 
there's  a  review  of  the  rig  in 
an  issue  of  that  same  vin- 
tage. Along  the  same  lines, 
73  Magazine  for  March, 
1963,  had  a  whole  list  of 
receivers  from  pre-WW  II 
to  1963,  tabulated  with  pic- 
tures and  specs.  It's  still  a 
good  guide  to  older  equip- 
ment, although  the  prices 
listed  there  are  out  of  date. 
A  second  suggestion  is  to 
get  another,  more  ex- 
perienced, ham  to  go  with 
you.  Someone  from  your 
local  ham  club  will  be  glad 
to  come  along. 

Speaking  of  prices,  how 
do  you  know  if  a  rig  is  a 
good  buy?  Look  at  the 
commercial  ads  in  recent 
ham  magazines  to  get  an 
idea  of  the  maximum  price 
you  should  pay.  A  good 
rule  of  thumb  is  that  a  com- 
mercial outlet's  prices  are 
about  20%  higher  for  used 
equipment  than  the  price 
you'd  pay  for  something 
sold  locally.  Unless  the 
transmitter  or  receiver  is  in 
perfect,  never-been-used 
condition,  never  pay  what 
those  high-priced  ads  say 
it's  worthl 

So,  commercial  ham 
magazine  ads  are  not  very 
good  places  to  get  inexpen- 
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Photo  B.  Two  gangs  in  a  Star  Roamer  betray  its  lack  of  an  rf 
stage 


sive  used  equipment. 
Besides  the  fact  that  you 
never  see  what  you're  get- 
ting: you  end  up  paying  for 
the  ad,  for  handling,  and 
especially  for  shipping  a 
piece  of  gear.  Much  of  this 
older  stuff  is  heavy,  and 
shipping  charges  can  add  a 
considerable  amount  to 
the  overall  price  you  pay. 
Need  I  mention  that  this  is 
another  good  reason  not  to 
buy  ''boat  anchor"  sur- 
plus? 

What  To  Look  For 

If  you've  been  patient 
enough  to  get  this  f  ar>  take 
a  little  extra  time  to  look 
over  the  general  appear- 
ance of  the  equipment 
before  you  buy  it.  If  the  rig 


was  kit-built,  be  especially 
wary  of  poor  craftsman- 
ship, check  to  see  if  it  has 
been  wired  neatly  with 
shiny  solder  joints  and 
good  clean  layout.  On  any 
piece  of  equipment,  check 
the  feel  of  the  controls.  A 
loose  shaft  or  knob  on  a 
gain  control  or  bandswitch 
is  easy  to  fix,  but,  if  the 
tuning  dial  feels  rough  or 
sloppy,  stay  away  from  it. 
Unless  it's  an  obvious  prob- 
lem (e.g.,  the  set  screw  fs 
loose  on  the  knob),  tuning 
mechanisms  are  a  real  bear 
to  repair. 

Another  thing  you  can 
try  !S  to  pick  the  rig  up  and 
shake  it.  Does  anything 
sound  loose  or  rattle 
around?  Better  make  sure 


Phofo  D,  These  dusty  insides  are  what  you'll  probably  find 
when  you  open  your  purchase. 


you  know  what  it  is  (and 
where  it  went!)  before  you 
buy. 

A  transmitter  should  be 
checked  for  the  following: 
Does  it  have  its  own  power 
supply?  What  bands  does  it 
operate  on?  Does  it  use 
crystal  or  its  own  vfo  fre- 
quency control?  Much  less 
important  are  features  like 
an  AM  modulator  — many 
of  the  smaller  older 
transmitters  had  screen- 
grid  modulators  which 
were  pretty  inefficient  and 
had  poor  audio  quality. 
You1l  be  interested  in  CW. 
and  AM  is  hard  to  find  ex- 
cept on  160  meters  and  10 
meters.  Try  to  get  a  manual 
with  a   schematic.    If   you 


can't  find  one,  try  writing 
Hobby  Industries,  Box 
Q864,  Council  Bluffs,  Iowa 
51501.  They  may  have  one 
available  for  your  rig. 

A  receiver  is  a  much 
more  complex  and  critical 
component  than  the 
relatively  simple  CW 
transmitter.  A  rule  of 
thumb  is:  Buy  the  best  one 
you  can  possibly  afford  at 
the  time.  Nothing  is  worse 
than  trying  to  fight  the 
receiver  as  well  as  the 
QRM! 

Your  receiver  choice 
should  be  governed  by 
whether  or  not  it  has  an  rf 
stage  first  of  all.  You  can 
see  if  it  does  by  peering  in* 
side    the    cabinet    and 


Photo  C,  Ciobe  Chief  transmitter  with  cleaning  materials. 


Photo  E.  Spray  the  tube  and  socket  contacts  and  insert/re- 
move the  tube  to  dean  mating  contact  surfaces. 
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Photo  F.  Watch  out  for  frayed  linGcords! 


checking  how  many  gangs 
[sets  of  plates)  the  tuning 
capacitor  has,  tn  Photo  A. 
you  can  see  three  gangs  on 
the  main  tuning  cap  and 
the  bandspread  capacitor 
of  an  SX-24,  This  makes  one 
gang  each  for  the  rf  stage, 
mixer,  and  oscillator 

Photo  B  shows  the 
2-gang  setup  of  my  Knight 
Kit  Star  Reamer;  it  has  only 
a  mixer  and  oscillator  and 
no  tuned  rf  stage.  Without 
the  rf  amplifier,  the 
receiver  will  lack  sensi- 
tivity and  be  almost 
useless.  Generally,  only 
low-cost  receivers  lack  the 
rf  stage,  being  mainly  in- 
tended for  casual  short- 
wave broadcast  use,  So 
stay  away  from  receivers 


like  the  Star  Roamer,  the 
S-38  series,  the  SW-54,  and 
portable  multiband  radios, 
These  also  lack  the  stabili- 
ty, bandspread,  and  selec- 
tivity needed  for  CW 
communications  work. 

Speaking  of  bandspread, 
does  the  receiver  you're 
cofistdering  have  a 
calibrated  bandspread  dial 
for  the  ham  bands  [in 
which  case  you'll  need  a 
crystal  calibrator),  or  is  the 
receiver  a  ham-band-only 
affair?  Both  general 
coverage  and  ham-band- 
only  receivers  have  their 
advantages.  With  the  lat- 
ter, you  get  a  better,  more 
stable  and  generally  ac- 
curate receiver  specifically 
built  for  communications. 
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Photo  C.  Under  the  chassis  of  the  SX-24,  note  the  replace- 
ment  fitter  cap  held  in  place  with  plastic  cable  ties. 


Fig.   7.   Simple  dummy  load/indicator  to  tune  up  your 
transmitter. 

Examples  are  the  SX-101, 
the  HQ-170,  the  SX-III, 
and  others.  The  general- 
coverage  rig,  on  the  other 
hand,  lets  you  snoop 
around  bizarre  CAP. 
MARS,  military,  commer- 
cial, and  shortwave  broad- 
casts, making  things  more 
interesting  when  hamming 
gets  tiresome.  But,  I  sug- 
gest that  a  first-time  buyer 
invest  in  a  good  ham-band- 
on  ty  receiver  so  that  he/she 
isn't  frustrated  by  the  more 
complicated  tuning 
schemes  and  somewhat 
less  performance  per 
dollar  of  a  general- 
coverage  rig. 

There  are  all  kinds  of 
tricks  employed  in  good 
receivers  to  get  the  needed 
sharp  selectivity  — single 
crystal  filters,  multiple 
crystal  lattice  filters  (rare 
on  older  rigs),  double  con- 
version to  a  50  or  85  kHz  i-f, 
mechanical  fitters,  or  even 
multiple  stages  at  455  kHz, 
If  you  can,  listen  to  the 
receiver  you're  buying  and 
try  out  the  selectivity 
scheme.  Does  it  help  cut 
down  adjacent  signals 
when  properly  adjusted? 
More  importantly,  is  the 
receiver  stable  enough  to 
use  ail  the  selectivity  it's 
capable  of?  Give  an  oldie 
at  least  45  minutes  to  warm 
up  and  settle  in  to  try  this. 

Receiver  manuals,  like 
transmitter  manuals,  are  a 
necessity.  If  you  can't  get 
one  with  your  purchase, 
you  may  find  the  old 
Rider's  series  manuals  and 
schematics  at  a  local 
library.  Try  advertising  in 
73's   "Ham    Help"   and   a 


local    ham    newsletter    as 

well. 

General       Restoration 
Methods 

If  you've  parted  with 
your  money  and  have  ex- 
citedly brought  your  used 
receiver  or  transmitter 
home,  you  may  have  no- 
ticed a  change  in  its  ap- 
pearance.  Did  the  thing 
really  have  all  that  dust  all 
over  it?  Was  the  band- 
switch  always  so  scratchy? 
Did  the  linecord  already 
develop  fraying?  The 
receiver  sure  didn't  sound 
so  dead  on  15  and  10 
meters  when  you  bought  it 
just  hours  agot 

Take  heart.  This  is  part 
of  the  fun  of  buying  a  used 
piece  of  equipment.  To  get 
the  thing  working  like  new 
again,  you1l  need  a  few 
simple  tools  and  parts.  The 
first  thing  to  emphasize  is 
that  cleanliness  is  the  key 
to  any  rig's  continued 
reliable  operation.  Besides, 
it  makes  your  purchase 
much  more  attractive  to 
look  at  and  operate.  More 
importantly,  dust  and  gonk 
inside  a  piece  of  equip- 
ment form  tow-resistance 
paths  from  high- 
impedance  circuits  to 
ground.  This  can  make  a 
considerable  difference  in 
a  receiver.  In  a  transmitter, 
dust  can  cause  arcing,  par- 
ticularly in  the  final  tuning 
caps. 

Photo  C  shows  my 
arsenal  of  cleaning  agents 
to  help  remove  much  of 
the  years'  accumulation  of 
grime.  On  the  outside,  you 
can  begin  by  removing  all 
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Fig.  2.  Improved  S~meter  circuit  for  older  receivers. 


the  knobs  (make  a  chart  of 
where  the  pointers  lined  up 
on  their  shafts).  Spray 
down  the  front,  sides,  top, 
and  bottom  with  a  mild 
detergent  cleaner  and  wipe 
it  down  carefully  with  a 
paper  towel.  Be  sure  to  get 
tn  the  crevices  around 
meter  mounts  and  dial 
escutcheons.  While  you're 
poking  around,  see  if  you 
can  take  the  whole  cabinet 
off  the  chassis,  so  you  can 
concentrate  on  each 
separately. 

Many  of  these  older  rigs 
had  wrinkle  finishes  which 
are  very  difficult  to  clean 
after  dirt  has  worked  into 
the  crevices.  The  best  cure 
(short  of  stripping  it  and  re- 
painting the  whole  darn 
thing)  is  to  scrub  the 
cabinet  with  a  brush  and  a 
bucket  of  soapy  water, 
hose  it  off,  and  then  let  it 
sit  in  the  sun  to  dry  To 
restore  the  deep  texture  of 
the  wrinkle  finish,  mix  four 
parts  of  turpentine  with 
one  part  baby  oil  and 
liberally  apply  this  goop  all 
over  the  painted  surfaces. 
Then  wipe  off  the  excess 
with  a  clean,  dry  cloth,  and 
set  it  out  in  the  sun  to  heat 
up  and  dry  off.  The  turpen- 
tine dilutes  the  oil  enough 
so  the  panels  or  cabinet 
won't  feel  gooey,  but  the 
oil  keeps  the  finish  fresh  In 
addition,  you1f  find  that 
the  panel  markings  show 
up  bright  and  shiny  after 
being  rubbed  with  the  mix- 
ture.  If  there  were  a  few 


spots  where  the  paint  was 

chipped,  you  can  touch  up 
small  areas  with  ordinary 
matching  paint  after  the 
dirt  is  off  the  cabinet.  Let 
the  paint  dry,  then  apply 
the  baby-oil  treatment. 
You'll  think  you  bought  a 
new  rig! 

Knobs  can  be  cleaned 
with  a  toothbrush  and 
soapy  water.  Don't  use 
harsh  detergent  on  them; 
I've  seen  Bakelite  knobs 
become  etched  by  some 
cleaners-  Polish  them  dry 
with  a  soft  cloth. 

On  both  transmitters 
and  receivers,  several  im- 
provements can  be  made 
while  the  chassis  is  re- 
moved from  the  cabinet 
Remove  all  the  tubes  and 
dial  lamps  (make  a  chart  of 
what  went  where),  and 
wipe  the  chassis  down  with 
paper  towels  dampened 
with  spray  cleaner.  Clean 
the  dust  off  each  tube  and 
polish  with  a  soft  cloth. 
Dust  inhibits  a  tube's  abil- 
ity to  radiate  heat  and 
shortens  its  life  (Photo  D). 
Spray  the  tube  and  socket 
with  contact  cleaner,  and, 
while  the  two  are  wet,  in- 
sert and  remove  the  tube 
from  the  socket  to  clean 
their  mating  surfaces. 

Inspect  your  rig's 
linecord  and  watch  out  for 
conditions  like  Photo  F. 
Replace  this  whofe  cord 
from  the  plug  to  where  it 
connects  inside  the 
chassis.  Also,  check  the 
fusehotder    and    fuse    if 


Photo  H.  Irrundate  bandswitches  with  contact  charier  and 
rotate. 


there  is  one,  ff  it's  burned 
out,  be  sure  to  replace  it 
with  the  same  kind  and 
rating  and  be  particularly 
cautious  when  looking  for 
faults  which  may  have 
caused  its  demise. 

Another  problem  com- 
mon to  old  equipment  is  a 
bad  electrolytic  filter 
capacitor.  Sometimes  you 
can  pinpoint  this  problem 
because  the  fuse  blows 
only  after  the  rectifier  tube 
warms  up  and  begins  to 
conduct.  If  you  can't  find 
an  exact  replacement,  you 
can  mount  a  new  insulated 
filter  cap  under  the  chassis 
with  plastic  cable  ties, 
leaving  the  old  one  still  in 
place  (but  disconnected) 
so  as  not  to  disturb  your 


receiver's  inner  aesthetics. 
An  example  can  be  seen  in 
the  lower  right  corner  of 
Photo  G. 

One  very  worthwhile 
thing  you  can  do  to  im- 
prove any  older  gear's 
operation  is  to  spray  every 
switch,  control,  and  socket 
with  contact  cleaner.  Be 
particularly  generous  with 
your  squirting  around 
bandswitches,  and  rotate 
these  many  times  while 
wet  to  work  the  tarnish  off 
the  contacts  (Photo  H). 
Shoot  the  juice  inside  gain 
controls  and  rotate  them;  a 
long  flexible  nozzle  tube 
helps  to  pinpoint  the  spray. 

Transmitter  Fix-Ups 

After    following    the 


Photo  /-  Shiny  innards  of  a  clean  Globe  Chief. 
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Photo  /.  A  good  budget  station.  Restored  SX'24. 


above  suggestions,  your 
transmitter  should  look 
clean  inside  and  out.  Be 
certain  to  thoroughly  clean 
the  final  tuning  and 
loading  capacitors,  as  dust 
will  make  them  arc, 

I've  seen  quite  a  few  sug- 
gestions published  which 
say  that  the  only  way  to 
test  a  transmitter  is  with  a 
mechanically  complicated 
resistor  bank  and  a  direc- 
tional wattmeter.  Those 
things  may  be  nice  for  VHF 
or  engineering  use,  but  Tve 
learned  all  I  need  to  know 
from  a  simple  light  bulb. 
Get  yourself  a  ceramic 
light  socket,  attach  a  piece 
of  RC-58/U  cable  with  con- 
nector to  match  your 
transmitter,  and  screw  in  a 
60-Watt  light  bulb  See  Fig. 


1,  A  75-  to  90-Watt  input 
(plate  volts  times  Amps  on 
the  finals)  should  light  the 
thing  up  to  almost  full 
brilliance  and  makes  a 
dandy  dummy  load 

This  simple  device  can 
also  serve  as  a  modulation 
indicator  to  check  if  the 
AM  portion  of  the  transmit- 
ter is  working  — i.e.,  you 
should  get  a  variation  in 
brilliance  when  you  talk 
into  the  mike.  And,  you'll 
also  have  a  rough  idea  of 
the  rig's  output  power.  If  it 
takes  60  Watts  of  60  Hz 
power  to  light  the  bulb,  it'll 
take  about  the  same  power 
at  rf  frequencies. 

One  warning  you  should 
already  know  about:  Even 
a  low-power  amateur  trans- 
mitter   has    dangerously 


Photo  K.  Globe  chief  ready  to  go. 


high  voltages  present,  and 
some  rigs  have  lethal  plate 
voltages  present  at  all 
times  on  the  final's  plate 
caps,  ff  you  must  poke 
around  and  check  voltages 
in  your  transmitter  while  it 
is  turned  on,  always  keep 
one  hand  in  your  pocket 
and  be  very  careful 

By  the  way.  an  excellent 
way  to  check  those  nice 
shiny  tubes  in  a  transmit- 
ter^or  receiver,  for  that 
matter— is  by  substituting 
new  tubes  of  the  same  type 
for  the  old  ones,  A  great 
source  of  good  vintage 
unused  tubes  (many  of 
them  boxed  from  40  years 
ago!)  Is  Fair  Radio  Sales, 
Box  1105,  Lima,  Ohio 
45802.  Write  for  their  free 
catalog.  If  your  tube  needs 
aren't  listed  there,  write  for 
a  specific  bottle,  and 
chances  are  they'll  have  it 
at  low  cost- 
Receiver  Notes 

After  you  clean  your 
receiver  inside  and  out  and 
check  the  tubes,  you  may 
find  that  it  isn't  quite  as 
perky  as  you  hoped,  par- 
ticularly on  frequencies 
above  10  MHz.  The  single 
most  effective  cure  for  a 
weak  old  receiver  is 
wholesale  replacement  of 
the  drippy  paper-wax 
bypass  capacitors  which 
were  generoijsly  used  in 
rigs  from  the  1930s  to  the 
1960s.  You  may  have  no- 
ticed a  yellow  gonk  de- 
posited on  the  bottom 
plate  of  the  cabinet  where 
some  of  these  miserable 
things  have  leaked  out 
their  innards.  Such 
physical  leakages  are  ac- 
companied by  electrical 
leakage,  and  the  bypass 
caps  begin  to  seriously  af- 
fect receiver  performance. 

Make  a  list  of  these  caps 
as  they  appear  in  your 
receiver  and  go  down  to  a 
surplus  outlet  to  purchase 
sealed-in-plastic  versions 
of  the  same  thing.  The 
values  aren't  critical— a 
.02  uF  unit  can  easily  be 
substituted  for  a  .022  uF 
cap  or  a  .05  uF  for  a  .047 


uF  value.  Make  sure  the 
voltage  ratings  of  the 
capacitors  are  equal  to  or 
greater  than  the  originals. 
In  Photo  C,  you'll  notice 
several  of  these  replace- 
ments in  the  SX-24;  one  of 
them  is  clearly  marked. 
There  is  a  stripe  or  band 
around  one  end  of  the  case 
on  both  the  original  and 
the  replacement;  orient 
these  the  same  way  when 
installing.  The  band  marks 
the  side  which  should  go 
closer  to  ground,  since  it's 
connected  to  the  outer- 
most foil  wrap  inside  the 
component.  So  be  careful 
and  do  your  replacing  one 
at  a  time,  also  being  sure  to 
locate  the  cap  in  the  same 
location  as  the  original. 
Sometimes  they  were  tied 
across  tube  sockets  and 
served  a  double  purpose  in 
shielding  inputs  from  out- 
puts. 

You  can  use  ceramic 
disc  capacitors  to  replace 
the  older  tubular  models^ 
but  I  haven't  tried  it  for  two 
reasons;  The  disc  capac- 
itors are  generally  more  ex- 
pensive than  the  sealed 
tubulars  (an  important  fac- 
tor when  you  have  to 
replace  18  of  the  darn 
things),  and  they  may  not 
be  suitable  for  the 
shielding  purpose  men- 
tioned above. 

After  witnessing  Gary 
WB6WNI's  patient  re- 
placing of  these  capacitors 
in  an  NC-183,  the  audio 
quality  went  from  zero-fi 
to  hi-fi,  and  the  10  meter 
performance  went  from 
nonexistent  to  quite 
acceptable.  I've  done  this 
same  replacement  pro- 
cedure on  many  other  rigs 
from  an  SX-71  to  an  SP-100 
and  it's  worth  every  bit  of 
your  time  to  do  the  same. 
The  performance  improve- 
ment is  so  remarkable  that 
I'm  ted  to  believe  that  the 
receivers  work  better  now 
than  when  they  were  new 
(although  I  wasn't  around 
when  most  of  them  were 
new). 

In  pre-WW  II  receivers, 
you    may    find    strange- 
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looking  ceramic  tubes  with 
wires  on  each  end,  like  the 
ones  shown  in  Photo  G. 
These  were  pretty 
miserable  excuses  for 
resistors,  so,  if  your 
receiver  is  still  having  prob- 
lems, you  might  check  to 
see  if  their  values  have 
changed  over  the  years.  If 
so,  replace  them  with 
2-Watt  carbon  ones. 

Troubleshooting  for 
other  faulty  components  is 
greatly  aided  by  a  manual 
or  schematic,  but  if  you 
can't  get  one,  don't 
despair.  Put  one  hand  in 
your  pocket  and  probe 
voltages  with  a  mul- 
timeter. A  guide  to  what 
kinds  of  readings  to  expect 
is  found  in  an  old  ARRL 
Handbook  or  a  tube 
manual,  since  tube  base 
diagrams  are  given  there. 
You  should  find  low  ac  fila- 
ment voltages  on  the  ap- 
propriate pins,  high  dc 
voltage  on  the  screens  and 
plates,  and  relatively  little 
or  no  dc  volts  on  the  grids 
and  cathodes.  This  should 
help  in  finding  faults 
without  the  benefit  of  a 
manual. 

A  mechanical  improve- 
ment sometimes  necessary 
on  an  old  receiver  is  a  dial 
restringing  job,  Use  true 
radio  dial  string  and  be 
T00%  certain  that  you 
make  a  diagram  of  how  the 
string  originally  went  on 
before  you  remove  the  old 
one.  Otherwise,  the  re- 
sultant futile  efforts  to 
make  the  dial  pointer  and 
the  tuning  knob  move  at 
one  and  the  same  time  will 
drive  you  nuts. 

Most  of  these  old 
receivers  have  held  their 
alignment  pretty  well  over 
the  years.  If  you  must 
tweak,  touch  up  the  ad- 
justments, but  don't  over- 
do it!  Be  sure  you  know 
which  trimmer  changes 
what  for  which  band; 
they're  not  necessarily  laid 
out  in  a  logical  pattern. 
Here's  one  tip  for  if  the 
receiver  is  way  out  of  align- 
ment: The  local  oscillator 
usually  operates  455  kHz 


higher  in  frequency  than 
the  dial  marking,  so  listen 
for  it  on  another  well- 
calibrated  receiver  and  get 
it  aligned  first.  Then  follow 
through  with  adjustments 
to  the  mixer  and  rf 
amplifier,  retweaking 
everything  several  times 
for  final  alignment. 

The  bfo  can  be  aligned 
by  disconnecting  the 
receiver's  antenna  and 
turning  the  bfo  on.  Tune  its 
adjustment  slug  so  that  the 
"swish"  seems  to  be 
centered  in  the  narrowest 
passband  of  the  receiver 
(the  lowest  noise  pitch). 
Any  front  panel  bfo  control 
should  be  set  to  midrange 
for  this  adjustment. 

Some  of  these  older 
receivers  had  ridiculous 
S-meter  circuits  which 
glumly  responded  by 
measuring  the  plate  cur- 
rent to  the  iT  amplifiers.  I 
prefer  nice,  bouncy, 
generous  operation;  it  can 
be  easily  added  with  a  cou- 
ple of  resistors  and  a 
potentiometer,  as  in  Fig.  2. 
Values  are  shown  for  the 
rather  low  plate  voltage  of 
100  V;  you  should  increase 
them  proportionately  to 
whatever  voltage  you  find 
in  your  receiver.  Use  the 
original  meter,  of  course, 
and  zero  it  with  the 
10k  pot.  You  may  have  to 
mess  with  the  values  to  get 
the  kind  of  operation  you 
want,  and  there's  nothing 
critical  here. 

Station  Notes 

Now  that  you've  got  a 
good,  clean,  peak- 
performing  transmitter  and 
receiver  {and  had  fun  fixing 
them  up  while  saving 
money),  you'll  need  an 
antenna  switch  and  some 
way  to  mute  the  receiver. 
Most  of  these  receivers 
have  ''mute"  terminals  on 
the  back  panel;  when  the 
terminals  are  shorted,  the 
receiver  operates.  Get  a 
good  Drake  or  Johnson 
low-pass  filter  — the  CB 
types  won't  take  the  power 
and  aren't  designed  for 
80-10  meter  operation. 


Photo  L.  Baby-oil  treatment  restores  the  wrinkle  iinish  of 
this  beautiful  old  7  9J 7- vintage  SP-100. 


The  FCC  requires  you  to 
have  some  kind  of  frequen- 
cy standard  independent 
of  the  means  used  to  con- 
trol  your  transmitter's  fre- 
quency. A  100  kHz  crystal 
calibrator  works  fine  for 
this  and  will  also  give  you 
accurate  calibration  points 
to  keep  your  station  on  fre- 
quency. 

Many  older  transmitters 
will  easily  load  into  dipoles 
or  verticals  —  some  have  no 
problems  with  random 
wires  — so  antennas  are 
easy  to  make.  Don't  forget 
that  the  best  station  is 
useless  without  a  good 
antenna.  When  you've  got 
the  antenna  set  up,  get  a 


ham  friend  a  couple  of 
miles  away  to  listen  to  your 
signal  before  you  really  get 
going.  He  can  check  for 
chirps  and  harmonics  and 
report  back  on  1 0  meters  or 
2  meters  voice  if  he's  got  a 
higher  class  license. 

I  hope  this  article  helps 
you  select,  clean  up,  and 
improve  the  performance 
of  any  older  equipment 
you  may  be  interested  in. 
I've  had  a  great  time  re- 
storing old  machines  and 
using  them  in  my  station. 

Thanks  to  Gerry  W6N1R, 
Fred  K6YT,         Mike 

G3PPE/VE7,  and  Dave 
WA6AWZ  for  their  help 
and  Inspiration. ■ 


Photo  M.  Some  old  receivers  like  the  Hammarlund  had 
separate  power  supplies.  Be  sure  one  is  included  with  your 
purchase. 
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KenriBth  R.  Fiewher 
IBSSHope  Street 
Khmm^th  Falls  OR  97601 


The  Toggled  22 

simplified  programming  for  your  IC-22S 


The  finished  product 


This  shows  the  wiring  inside  the  Icom  22S  to  connect  the 
programmer, 
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Since  the  arrival  of  the 
tcom  22S  on  the  market^ 
many  people  have  thought  of 
diffefent  ways  to  rig  this  fine 
piece  of  equipment  to  cover 
the  entire  146-148  MHz  band 
with  the  flick  of  a  single 
switch.  I  really  have  no  idea 
how  to  accomplish  this  feat 
with  a  single  switch,  but  with 
eight,  it's  acinchl 

The  diode  matrix  to  the 
Icom  22S  is  merely  a  PROM 
(programmable  read  only 
memory).  By  placing  the 
diodes  in  the  various  posi- 
tions  in  the  diode  matrix,  you 
are  essentiaJfy  storing  an  8-bit 
binary  word  in  one  of  the  22 
addressable  memories  of  the 
PROM.  With  the  use  of  eight 
SPST  to^le  switchesi  it  is 
p>ossible  to  put  any  binary 
code  into  the  matrix  that  you 
wish.  This  gives  you  access  to 
the  entire  band  at  the  touch 
of  a  finger.  On  top  of  all  this, 
Icom  has  placed  a  9-pin  acces- 
sory outlet  on  the  rear  panel 
of  the  unit  that  wit!  facilitate 
easy  coupling  of  the  program- 
mer to  your  rig. 

Sound  too  good  to  be 
true?  Well,  there  is  a  catch  to 
lu  You  must  have,  along  with 
the  programmer,  the  pro- 
grammer coding  chart 
provided  with  the  article  or 
the    diode    placement    chart 


that  comes  with  the  trans- 
ceiver. The  diode  placement 
chart  and  the  addendum 
provided  by  Icom  have  quite 
a  few  errors  and  should  be 
cross-checked,  I  consider 
having  to  carry  the  program- 
mer coding  chart  a  small 
inconvenience  but  worth  the 
effort 

Now  let's  consider  the 
construction.  You  need  to 
purchase  8  miniature  SPST 
toggle  switches,  a  small 
chassis  to  which  the  switches 
can  be  mounted  in  a  straight 
line,  and  some  #26  stranded 
hookup  wire.  Total  cost  is 
about  $12,  not  including 
your  time  spent  in  construc- 
tion. 

The  circuit  diagram  of  Fig, 
1  shows  how  simple  the  pro- 
grammer actually  h.  Mount 
the  eight  switches  in  the 
chassis  all  in  a  horizontal 
straight  line  so  that  they  are 
easy  to  see  and  use.  Mount  8 
diodes  in  a  line  on  a  small 
piece  of  perfboard.  Solder  a 
12"  piece  of  hookup  wire  to 
the  cathode  of  each  diode 
(banded  end).  Solder  one  side 
of  all  the  switches  together  to 
form  a  common  bus.  Connect 
the  other  side  of  each  switch 
to  the  anode  of  the  diodes  — 
one   diode   for  each   switch. 
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Fig.  2  Circuit  diagram  for  8-bit  DIP  switch  programmer. 


Now  connect  the  common 
side  of  the  switches  to  pin  #9 
of  the  accessory  pfug  pro- 
vided by  Icom. 

We  now  must  define  the 
switches  by  position.  As  you 
are  facing  the  front  of  the 
chassis,  the  switch  on  the  far 
left  is  now  S7,  the  next  is  S6, 
and  so  forth.  The  switch  on 
the  far  right  is  S0.  Looking  at 
the  prograrnmer  coding  chart, 
the  numbers  at  the  top  of  the 
columns  correspond  to  the 
switch  numbers.  Where  there 
is  a  "1 "  in  a  switch  position, 
that  switch  is  turned  on. 
When  there  is  a  '*0",  that 
switch  is  turned  off.  Now 
connect  S7  to  pin  #8  of  the 
accessory  plug^  S6  to  pin  #7, 
and  so  forth,  until  you  have 
connected  S0  to  pin  #1.  The 
programmer  Is  finished,  but 
you  still  have  a  little  work  to 
do. 

You-  must  now  open  the 
transceiver  and  wire  the  diode 
matrix  as  follows.  First, 
notice  that  there  is  a  ground 
wire  connected  to  pin  #8  of 
the  accessory  socket  Pins  8 
and  1  are  connected  by  a  .01 
uF  capacitor,  and  there  is  a 
wire  connected  to  pin  #T 
Desoldcr  the  ground  wire  on 
pin  #8  and  remove  it 
Desoldcr  the  capacitor  from 
pins  8  and  1  and  remove  it 
carefully.  Solder  one  side  of 
the  capacitor  to  the  point  on 
the  PC  board  where  the 
ground  wire  was  connected 
from  pin  #8.  Remove  the 
wire  from  pin  #1,  and  con- 
nect it  to  the  other  side  of 
the  capacitor.  Make  sure  all 
connections  have  been  re- 
moved from  the  accessory 
socket. 

Now  solder  8  wires  of  #26 
AWG  stranded  wire  (about  6" 
long)  into  the  holes  of  chan- 


nel 22  where  the  cathodes  of 
the  diodes  would  normally 
go*  Solder  one  wire  to  the 
anode  strip  of  channel  2Z 
Bun  die- tie  the  wires  together 
and  run  them  in  the  direction 
of  the  accessory  socket  on 
the  back  panel  of  the  trans- 
ceiver. Connect  the  wire 
coming  from  the  anode  strip 
to  pin  #9,  Now  connect  the 
wire  from  diode  position  D7 
to    pin    #8    of    the    socket 


F  req  uency 

146.010 
035 
040 
OSS 
070 
085 
100 
115 
130 
T4S 
160 
175 
190 
205 
220 
235 
250 
265 
280 
295 
310 
325 
340 
355 
370 
,385 
.400 
.41 5 
.430 
.445 
,460 
,475 
,490 
,505 
.520 
,535 
,550 
.565 
,580 
.595 
.610 
.625 
.640 


Switch  code 

.655 

76543210 

.670 

01101100 

.685 

01101101 

,700 

01101110 

.715 

01101111 

.730 

01110000 

.745 

01110001 

.760 

01110010 

.775 

01110011 

.790 

01110100 

,805 

01  It  01 ot 

.820 

01110110 

,835 

01110111 

.850 

01111000 

.865 

01111001 

,880 

01111010 

,895 

01111011 

,910 

01111100 

.925 

01111101 

,940 

01111110 

.955 

01111111 

.970 

1 ooooooo 

,985 

10000001 

147,000 

10000010 

-015 

1 00000 1 1 

.030 

10000100 

.045 

1 00001 01 

.060 

10000110 

.075 

1 00001 1 1 

.090 

1 0001 000 

JOS 

10001001 

.120 

10001010 

.135 

10001011 

.150 

1 0001 1  00 

.165 

10001101 

,180 

10001110 

,195 

1 0001 1 1 1 

.210 

10010000 

.225 

10010001 

.240 

10010010 

.255 

10010011 

.270 

10010100 

.235 

10010101 

.300 

10010110 

,315 

Connect  the  rest  of  the  wi  res 

in  this  manner  —  D6  to  pin  7^ 

and    so    forth,    uniil    D0    is 

connected  to  pin  #1, 

Check    your    wiring   very 

carefully  to  see  that  all  wiring 
is  correct  Connect  the  pro- 
grammer to  your  transceiver, 
and  you  are  ready  to  use  any 
of  the  399  frequency  com- 
binations of  (com  22S* 

As  an  added   bonus,  this 
design  will  also  apply  if  you 


10010111 

1 001 1 000 

1 001 1 001 
10011010 

10011011 
10011100 

10011101 

10011110 

10011111 

1 01 00000 

1 01  00001 

10100010 

10100011 

10100100 

10100101 

10100110 

10100111 

10101000 

1 01  01 001 

10101010 

10101011 

10101100 

10101101 

10101110 

10101111 

10110000 

10110001 

10110010 

10110011 

10110100 

10110101 

10110110 

10110111 

10111000 

10111001 

10111010 

10111011 

1 01 1 1 1  00 

lOlltlOl 

10111110 

10111111 

11 00 0000 

11000001 

11000010 

11000011 


wish  to  use  an  8-bii  DIP 
switch  instead  of  the  toggle 
switches.  The  DIP  switch  can 
be  put  on  a  small  perf board 
with  the  diodes  and  placed 
inside  the  transceiver  to  allow 
easy  programming  of  any  fre- 
quency  without  soldering 
each  time.  This  would  be  a 
good  circuit  configuration  for 
those  of  you  who  have  used 
the  accessory  plug  for  an 
autopatch  encoder.  ■ 


.345 
.360 
.375 
.390 

.406 
.420 
.435 
.450 

.465 
.480 
.495 
.510 
,526 
.540 
,555 
.570 
.585 
.600 
.615 
.630 
.645 
.660 
.675 
.690 
.705 
.720 
.735 
.750 
.765 
.780 
.795 
.810 
.825 
.840 
,855 
.870 
,8S5 
,900 
,915 
-930 
,945 
,960 
.975 
.990 


11000100 

11000101 

110O0110 

1 10001 1 1 

11001000 

11001001 

11001010 

11001011 

11001100 

11001101 

11001110 

11001111 

11010000 

11010001 

11010010 

11010011 

11010100 

11010101 

11010110 

11010111 

11011000 

11011001 

11011010 

11011011 

11011100 

11011101 

11011110 

11011111 

1 1 1 00000 

11100001 

11100010 

11100011 

11100100 

11100101 

111001 10 

11100111 

11101000 

11101 001 

11101010 

11101011 

11101100 

11101101 

11101110 

11101111 

1111 0000 


Table  L  Frequency  codes  for  the  /com  22S  encoder.  Code  J  =switd}  ON;  Code  0  =  switch  OFF. 
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Jkn  Bamett  W6JS 
1163  Calle  LaM  Trancas 
Thamand  Oaks  CA  91560 


Custom-Make 

Your 
Key  Paddle 


the  iambic  Zephyr 


The  days  of  the  CW  signa- 
ture are  almost  gone 
With  the  current  use  of  elec- 
tronic keyers.  The  personal- 
ized penmanship-like  charac- 
teristics of  a  CW  operator's 
fist  are  being  replaced  by 
machine-like  precision  send- 
ing   with    electronic    keyers. 


The  ability  to  pick  out  one 
station  in  QRM  situations  by 
tuning  one's  ear  to  a  style  of 
fist  is  becoming  obsolete. 
Narrow  bandwidth  filters, 
binaural  processing,  and  CW 
regenerators  are  offsetting  the 
old-time  ear  puckering  and 
fist-signature    CW    reception 


techniques.  The  electionic 
keyers  are  removing  the  ac- 
cent from  former  straight 
key,  sideswiperi  and  bug  op- 
erators and  are  making  it  eas- 
ier to  copy  CW.  The  ''chicken 
scratch"  fist  is  disappear! ng, 
and  the  code  speed  copying 
ability    of    the    average   CW 


operator  has  improved  be- 
cause of  the  increased  legi- 
bility resulting  from  the  use 
of  electronic  keyers. 

The  marketplace  is 
flooded  with  many  brands  of 
electronic  keyers  with  fea- 
tures such  as  dot  or  dash 
memory,  weigh tingj  iambic 
operation,  and  built-in  side- 
tones.  Some  keyers  have  the 
paddle  mechanism  coniained 
in  the  chassis  where  the  elec- 
tronics are.  Some  keyers  have 
a  three- wire  cable  going  from 
the  electronic  chassis  to  the 
paddle  mechanism.  The  tatter 
method  has  the  advantage  of 
allowing  more  elbow  room 
for  the  CW  operator  and  elim- 
inating the  awkward  situation 
of  a  bulky  keyer  chassis 
occupying  valuable  tablelop 
real  estate. 

There  have  been  many 
magazine  articles  on  home- 
made eleclfonic  keyers  which 
can  be  built  easily  and  inex- 
pensively. But  coming  up 
with  the  paddle  mechanism 
has  always  been  left  up  to  the 
reader.  One  can  buy  a  paddle 
mechanism  for  as  little  as  ten 
dollars^  but  can  easily  pay 
thirty  dollars  for  a  high  qual- 
ity one.  It  can  be  expensive 
to  buy  a  nonplastic,  rugged, 
smooth-operating,  adjustable 
paddle  mechanism  on  a  heavy 
base  with  rubber  feet. 

This  article  describes  the 

modification  of  a  Vibroplex 
Zephyr    semiautomatic     key 


Fig,  h  Before  —  a  Vibropiex  Zephyr  semiautomatic  key. 


Fig.    2    After 

mechanism. 


—  0  good-looking  electronic   keyer  paddle 
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(see  Fig.  1 )  to  an  expensive- 
looking  electronic  keyer 
mechanism  (see  Fig,  2).  !t 
cost  me  nothing  to  make  this 
modification,  and  the  end 
product  Is  quite  comparable 
in  looks  and  performance  to 
the  most  expensive  electronic 
keyer  paddles  commercially 
available. 

The  only  special  tools  re- 
quired are  a  vice,  hacksaw, 
and  a  file  to  cut  the  Zephyr 
down  to  size*  The  Zephyr  is 
disassembled  from  its  base 
and  the  chrome  parts  are  re- 


stored to  their  original  bril- 
liance with  automotive 
chrome  polish.  The  base  is 
ciamped  into  a  vice  and  hack- 
sawed,  using  the  vice  as  a 
straightedge  to  get  a  straight 
and  square  cut,  A  file  is  used 
to  clean  up  the  edges,  and  the 
base  may  be  painted  with  a 
color  to  match  ham  shack 
gear> 

The  pendulum  is  cut 
down,  and  the  existing  hard- 
ware  is  moved  around  (see 
Fig.  2)  to  convert  to  the 
electronic  keyer  paddle  con- 


figuration. Spade  lugs  can  be 
used  to  snap  onto  the  con- 
venient screws  on  the  paddle 
mechanism  for  connection  to 
a  Ihree-wire  system  (see  Fig, 
3).  The  dot  post  as  well  as  the 
dash  post  must  be  insulated 
elecirically  from  the  base 
using  the  existing  hardware. 
It  took  about  four  hours 
to  modify  the  Vibroplex 
Zephyr  and  would  probably 
take  about  the  same  time  to 
modify  other  kinds  of  bugs. 
Visitors  to  the  shack  will  be 
impressed     with     the    good 
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Fig.  3. 

looks  and  low  cost  of  this 
professional-looking  shack  ac- 
cessory. K 


After  having  several 
batteries  go  dead  due  to 
the  simple  fact  that  I  forgot 
to  turn  off  a  battery-powered 
CW  fitter  after  use,  I  decided 
tct  look  around  for  a  cheap 
circuit  that  would  turn  the 
unit  off  in  case  I  forgot  to. 

The  circuit  is  a  basic 
NE555  timer  circuit  with  the 
addition  of  a  reed  switch,  I 
was  unable  to  find  a  relay 
with  a  low  current  con- 
sumption^  and  w^  able  to  use 
the  reed  switch  in  its  place. 
The  total  cost  of  the  entire 
project  was  less  than  $4.00 
using  all  new  parts. 

The  reed  switch  shuts  all 
power  off  after  the  timing 
period  of  the  NE555  timer. 
The  timing  period  may  be 
adjusted  by  varying  the  values 
of  R1  and  CI .  With  the  values 
shown,  a  period  of  between  9 
and  12  minutes  is  obtained. 

The  push-button  switches 
are  used  to  reset  the  timer 
and  pull  in  the  reed  switch 
inltiallyi  to  provide  power  for 
start-up.  I  used  two  switches, 
but  a  single  DPST  normally 
open  push-button  switch 
could  be  used.  The  only  dis- 
advantage of  using  one  switch 
is  that  there  is  no  way  to  shut 
the  unit  off  before  the  timing 
period  is  up.  The  switch 
connected  to  pin  two  of  the 
NE555  will  shut  down  oper- 
ation if  pushed  before  the 
timing  period  is  up.  An  SPST 
switch  could  be  placed  in  the 
battery  line  to  provide  this 
feature  if  so  desired. 

The  reed  switch  is  a 
General  Electric  number 
GE-X7     Experimenter    with 


Sam  Miller  WB8TXG 
4893  TimbercreBt  Dr. 
Canfield  OH  44406 


Don't  Let  Your 
Battery  Die 


extend  its  life 
with  this  simple  timer 


between  7,000  and  10,000 
turns  of  number  36  magnet 

wire  wound  onto  the  form 
supplied  with  the  switch,  t 
placed  the  form  in  a  variable 
speed  drill  to  turn  the  wire 
onto  the  form.  1  didn't  count 
the  turnsj  just  filled  the  form 
full. 

With  the  CW  filter  on,  the 
circuit  draws  22  mA,  This 
should  provide  a  normal 
battery  life.  Whatever  is 
connected  to  point  *'A*^ 
should  not  draw  more  than 
250  mA.  ■ 
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CW    FILTER    CONNECTED 
aETlNEEN    GROLJND    a    POINT 


/fr 


Fig.  7.  Rl  —  S  m^g.  CI  —  50  uF electrolytic.  Switch  -  either  1 
n,o,  DPST  push-button  or  2  n.o,  SPST  push-buttons.  Reed 
switch  —  #  GE-X7  Experimenter  line  by  General  Electric  with 
7fOO0  to  10,000  turns  #36  enamel  covered  magnet  wire 
around  switch  form. 
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Fred  Goldsiein  KllO 
22  Chiswick  R± 
Boston   MA  02146 


New  Life 
For  Double  Sideband? 


awake,  ye  pioneers,  and  get  cracking 


In  the  1930s»  when  a  ham 
spoke     of     ^'radjotele- 
phone/'  he  meant  only  one 

mode  —  good,  old-fashioned, 
full-carrier  AM.  When  hams 
(or  FCC  exams)  discussed  al- 
ternate  types  of  modulation, 
the  choice  was  between  grid 
and  plate  modulation;  FM 
and  SSB  were  laboratory  eso- 
teric a  for  the  most  part  con- 
fined to  the  future* 

Since  then,  most  amateurs 
have  learned  the  folly  of  full- 
carrier  AM.  Single  sideband 
predominates  on  the  low 
bands,  while  FM  is  the  work- 
horse of  VHF.  Few  voice 
operators  have  had  any  ex- 
perience with  another  mode 
that  combines  the  best  of  FM 
and  SSB  with  the  simplicity 
of  **Ancient  Modulation." 


ssa  sptc'^uu 


What's  AM,  Anyway? 

The  popular  view  of 
modulation  is  fraught  with 
misconceptions,'  Many  hams 
still  believe  that  ''amplitude 
modulation"  is  accomplished 
by  varying  the  strength  of  a 
^'carrier  wave*'  in  step  with 
the  modulating  signal.  This  is 
erroneous;  by  definition,  the 
carrier  of  an  AM  signal  is  not 
changed  by  the  modulating 
process  and  carries  no  intelli- 
gence. In  facl^  it  doesn't  carry 
anything;  it  just  sits  there. 
Audio  and  rf  are  mixed  in  the 
modulated  stage  of  an  AM 
transmitter,  producing  sum 
and  difference  frequencies 
which  are  called  sidebands. 

The  sum  and  difference 
products  are  redundant,  and 

AUDIO    SPECrRuW 


If  IXC  R 


^ 


UfQ    SPECTi^UM 


Fig.  h  SSB  spectrum  is  mixed  with  a  carrier  in  the  detector; 
the  output  is  the  difference.  In  an  AM  system,  the  bfo  is  not 
needed^  since  the  transmitted  carrier  is  mixed  with  the 
sideband(s). 


the  full  modulating  signal  can 
be  found  in  either  one  of  the 
two  sidebands.  In  SSB  trans* 
mi  tiers,  the  carrier  and  one 
sideband  are  removed.  This  is 
perf^Uy  sufficient,  given  the 
proper  reception  techniques. 

An  AM  detector,  whether 

a  simple  diode  or  an  SSB 
product  detectori  is  nothing 
but  a  mixer.  The  carrier  fre- 
quency is  mixed  with  the 
sidebands  (one  or  both),  pro- 
ducing difference  products 
which  duplicate  the  original 
modulating  waveform.  If  the 
carrier  is  not  transmit ud,  a 
beat  frequency  oscillator 
(bfo)  nils  its  role  within  the 
receiver,  mixing  with  the  SSB 
signal.  See  Fig.  1. 

The  nominal  signal  band* 
width  of  an  SSB  signal  is  that 

of  the  modulation.  Since  the 
usual  voice  spectrum  is  from 
300  to  3000  Hz,  an  SSB 
signal  is  2J  kHz  wide.  An 
AM  signal  is  twice  as  wide  as 
the  maximum  modulating  fre* 
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Fig,  2  PLL  detector  for  D5B. 


quency,  so  voice  AM  uses  6 
kHz.  This  is  one  of  the  most 
important  reasons  why  SSB 
has  supplanted  AM  on  the 
crowded  HF  bands. 

AM  has  another  big  prob- 
lem —  heterodynes.  Since  AM 

is  just  mixing,  two  nearby 
carriers  can  mix  and  produce 
audible  difference  products. 
CBers  are  today  plagued  by 
heterodynes,  as  were  hams 
twenty  years  ago. 

Perhaps  AM*s  biggest  dis- 
advantage is  the  energy  wast- 
ed in  the  carrier,  which  must 
always  be  twice  as  powerful 
as  both  sidebands  together. 
But  it  also  has  one  big  advan- 
tage, which  few  hams  {or 
anyone  else,  for  that  matter) 
make  use  of* 

Redundancy   -    FM's   Secret 

Weapon 

'*  Frequency  modulation*' 
is  often  believed  to  be  a 
process  of  shifting  the  car- 
rier's frequency  in  step  with 

the  modulation.  This  isn't 
any  truer  than  the  carrier- 
strength  theory  of  AM  dis- 
cussed above*  In  FM,  the  car- 
rier sits  on  a  single  frequency, 
but  it  is  surrounded  by  mul- 
tiple sidebands,  whose  phase 
relationships  give  the  appear- 
ance of  varying  frequency.  At 
one  point  in  the  modulating 
cycle,  the  upper  sidebands 
will  tend  to  cancel,  while  the 
lower  sidebands  tend  to  rein- 
force one  another;  at  the 
other  half  of  the  cycle,  the 
phases  switch  position.  The 
amplitude  of  the  carrier  does 
vary;  a  constant  amount  of 
power  is  divided  between  the 
carrier  and  the  sidebands. 

FM  is  capable  of  better 
noise  nejection  than  AM  and 
has  the  "capture  effect"  ~  a 
stronger  signal  will  complete- 
ly obliterate  (capture)  a 
weaker  signal  on  the  same 
frequency.  While  FM's  noise 
resistance  is  a  product  of  the 
phase  relationships,  the  rest 
of  its  benefits  are  primarily 
due  to  redundancy.  The 
wider  the  FM  signal,  the  more 
sidebands;  the  signal-to-noise 
ratio  rises  with  bandwidth. 
Unfortunately,  the  wider  re- 
ceiver bandwidth  needed  for 
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wideband  FM  admits  more 
noise,  so  FM  requires  a 
stronger  signal  than  SSB  to 
overcome  receiver  noise. 

An  FM  detector  always 
takes  advantage  of  redun- 
dancy. But  regular  AM  has 
some  redundancy,  loo  —  two 
complete  sidebands*  How  can 
we  put  this  to  good  use?  A 
diode  detector  won't  suffice, 
since  it  mixes  alf  signals  fndis- 
criminately,  A  product  detec- 
tor only  works  with  SSB<  To 
giet  the  most  from  AM^  a 
synchronous  detector  is  nec- 
essary. And  a  good  syn- 
chronous detector  doesn't  re- 
quire the  presence  of  a  carrier 
between  the  two  sidebands.  It 
enables  us  to  use  double  side- 
band, a  mode  almost  forgot* 
ten  by  history • 

A  Quick  History  of  DSB 

Double  sideband   without 

carrier  (DSB)  was  developed 
in  the  mid-1950s.  General 
Electric  developed  military 
communications  gear  using 
DSB,  but  the  Collins  Radio 
Company,  with  its  SSB  gear, 
beat  GE  for  the  pace-setting 
military  contracts.  Some  have 
attributed  this  to  better  lob- 
bying  on  Collins*  part,  al- 
though  their  equipment  cer- 
tainly can't  be  slighted  for 
quality.  Since  then,  DSB  has 
been  mostly  ignored*  A  few 
ham  DSB  transmitters  came 
out  around  1960,  but  they 
were  intended  for  hams  who 
couldn't  afford  SSB;  the 
other  guy  wasn't  supposed  to 
notice  the  *' wrong"  sideband! 
Unlike  SSB,  DSB  cannot 
be  received  on  an  AM/CW 
receiver.  A  synchronous  de- 
tector is  necessary*  The  only 
way  to  receive  DSB  on  an 
SSB  receiver  is  to  filter  out 
one  sideband,  A  synchronous 
detector  isn*t  a  simple  device. 
It  revolves  around  a  phase 
locked  loop  (PLL).  How 
many  hams  knew  about  PLLs 
in  1956?  The  new  PLL  chips 
aren't  designed  for  DSB,  but 
they  can  be  used  in  DSB 
receivers.  An  optimal  DSB 
detector,  sometimes  called 
biaurat  or  bisynchronous^  re* 
quires  20  tubes  or  so,  but  it 
becomes  quite  manageable 
with  ICs.  A  single  chip  could 


be  built  for  it,  but  it  hasn't 
been  yet 

Synchronous  Detection 

The  basic  difficulty  with 
DSB  is  that  the  bfo  must  be 
exactly  in  phase  with  the 
carrier  used  to  generate  the 
sidebands.  Absolutely  perfect 
stability  ^s  necessary,  unless 
phase  locking  is  used.  Happi- 
ly, phase  locking  isn't  tough 
to  achieve.  So,  by  injecting  a 
phase  locked  bfo  into  a  prod- 
uct detector,  DSB  can  be 
received.  The  basic  DSB  de- 
tector in  Fig.  2  just  keeps  the 
bfo  in  phase,  The  result  of 
this  is  a  system  that  is  at  least 
as  efficient  as  SSB  and 
doesn't  require  any  expensive 
crystal  filters, 

A  true  biaural  detector 
makes  full  use  of  redundancy. 
Its  operation  is  basically  sim* 
pie.  If  a  signal  isn't  simul- 
taneously present  in  both 
sidebands,  it's  spurious,  so 
reject  it.  This  may  sound  like 
a  nifty  trick  to  pull  out  of  a 
hat,  but  it  was  described  in 
1956  by  John  P.  Costas 
W2CRR  and,  later,  in  a  1966 
73  article  —  with  lots  of 
tubes! 

Fig.  3  is  a  block  diagram 
of  the  bi aural  detector.  It  has 
two  parallel  signal  paths  - 
the  I  channel  and  the  Q  chan- 
nel. The  incoming  DSB  signal 
is  fed  into  two  product  detec- 
tors (balanced  mixers).  The 
bfo  is  fed  directly  into  the  I 
channel.  It  is  shifted  90 *"  (by 
a  resistor  and  capacitor)  be- 
fore being  fed  into  the  0 
channel  An  adequate  90** 
phase  shift  is  easy  to  produce 
over  a  narrow  range  of  fre- 
quencies {less  than  an  octave 
at  a  time),  and  it  requires  no 
adjustments  if  the  detector  is 
used  across  an  entire  ham 
band  in  a  direct-conversion 
(synch rodyne)  receiver. 

The  I  (in-phase)  channel 
will  detect  everything  present 
in  the  input,  including  both 
the  desired  DSB  signal  and 
any  unwanted  signals  and 
noise.  But  the  Q  (quadrature) 
channel  won't.  If  you  com* 
bine  a  DSB  signal  with  its 
carrier  shifted  90*^  (in  quadra- 
ture), you'll  get  phase  modu- 
lation, not  the  original   AM. 


That's  how  many  FM  trans- 
mitters work.  But,  since 
phase  modulation  (practically 
the  same  as  FM)  can't  be 
heard  on  an  AM  detector,  the 
Q  channel  will  not  detect  the 
desired  DSB  signal.  It  will 
hear  everything  but  the  de- 
sired signal*  So  a  detector  just 
has  to  shift  the  0  channel 
audio  90*^  (with  no  great  pre- 
cision; you  don't  need  the 
expensive  shift  networks  used 
in  phasing- type  SSB  trans- 
milters)  and  subtract  it  from 
the  I  channel.  The  desired 
signal  will  remain  —  free  from 
QRM! 

The  0  detector  has  an- 
other function.  Its  output^ 
combined  with  I  in  a  phase 
detector  (double-balanced 
mixer),  produces  a  dc  control 
voltage  that  locks  the  bfo 
onto  the  desired  signaL  As 
the  oscillator  or  signal  drifts, 
the  signal  appears  in  Q  with 
the  right  polarity  to  correct 
the  bfo. 

So  a  DSB  transmission- 
reception  system  combines 
the  weak-signal  performance 
of  SSB  (even  allowing  for  the 
wider  bandwidth)  with  the 
frequency-correcting  ability 
of  FM  with  automatic  fre- 
quency control  and  adds  a 
unique  ability  to  suppress 
QRM. 

Frequency  Overlap 

If  two  SSB  signals  have 
overlapping  passbands,  a  re- 
ceiver will  hear  them  both- 
One  will  be  distortedi  but  it 
will  still  cause  interference  to 
the  other.  But^  with  properly 
detected  DSB,  the  phase 
locked  signal  will  be  heard, 
and  the  overlapping  signal 
will    be  attenuated.   How  ef- 


fective this  would  be  on 
crowded  ham  bands  remains 
to  be  seen,  since  hardly  any- 
one has  tested  DSB  lately, 
but  10  dB  of  QRM  rejection 
seems  a  conservative  guess. 
Signals  may  overlap  without 
interfering  —  wouldn^t  that 
help  in  pileups? 

On  VHF,  DSB  would 
prove  particularly  usefuL 
There's  no  shortage  of  band 
space,  and  DSB  is  just  as  good 
as  SSB  for  weak-signal  DX, 
Since  SSB  transmitters  for 
VHF  are  quite  complex,  sim- 
ple *>late  modulated"  DSB 
transmitters  —  AM  trans- 
mitters with  balanced  finals  — 
could  enable  many  more 
hams  to  enjoy  the  DX  poten- 
tial of  6,  2,  and  above* 

DSB  Transmitters 

Short  out  the  crystal  filter 

in  a  typical  SSB  transmitter, 
and  it  will  put  out  DSB. 
That's  not  the  easy  way  to  do 
it,  though,  unless  you  have  a 
spare  SSB  exciter  or  two.  Fig. 
4  is  a  simplified  schematic  of 
a  DSB  final  stage.  It*s  quite 
like  an  AM  final,  if  you  can 
recall  that  many  years  ago, 
but  the  carrier  is  balanced 
out 

Fig.  5  is  a  sneaky  circuit 
that  uses  that  most  modern 
of  components,  the  MOS 
FET.  It*s  just  like  a  plate- 
modulated  AM  stage,  but  it 
doesn't  put  out  a  carrier.  A 
MOSFET  has  an  extremely 
htgih-input  impedance,  (ike  a 
class  A  tube  amplifier,  and  it 
also  has  a  low*output  imped- 
ance, like  a  tube.  But  ampli- 
fier tubes  are  essentially  rec- 
tifier tubes  with  one  or  more 
control  elements.  A  triode 
tube   is   just  a  diode  with  a 
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Fig.    3.    Biaural  detector  providing  rejection    of  undesired 
signals. 
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Fig,  4.    (a)  Balanced  modulator  using  tubes;  (b)   Ring-type  balanced  modulator  for  use  In 
low-power  stage  of  a  DSB  or  SSB  transmitter. 
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Ffg,  5.  Slngte-device  balanced  modulator,  FET  must  be 
bidirectional.  VMOS  power  FETs  and  many  others  are  not; 
check  spec  sheets* 


grid.  FETs,  on  the  other 
handi  are  not  diodes.  The 
source  and  drain  [cathode 
and  anode)  can  be  reversed, 
and  current  will  stiti  flow. 
Control  is  by  the  voltage 
between  the  gate  and  the 
source. 

Notice  that  this  modulated 
amplifter  does  not  have  any 
source  of  dc.  All  power  for 
the  stage  comes  from  the 
audio  amplifier.  In  the  ab- 
sence of  audiO|  there's  no 
output  What  could  be  more 
balanced  than  that?  By  prop- 
erly neutraiizing  out  the  in- 
put capacitance  of  the  FET, 
up  to  90  dB  of  carrier  sup- 
pression is  attainable* 

A  tube  Final  amplifier 
turns  dc  into  carrier  and  gen- 
erates sidebands  from  the 
audio  power.  If  the  negative 
voltage  peak  of  the  audio 
exceeds  the  dc  supply  volt- 
age, the  tube  stops  con- 
ducting over  that  portion  of 
the  audio  cycle  and  distor- 
tion (splatter)  results.  This 
can*t  happen  with  a  bidirec- 
tional  FET,  which  stays  linear 
below  0  volts.  So,  even  if  you 
apply  dc  in  order  to  produce 
a  carrier,  there  will  never  be  a 
splatter.  Any  amount  of  car- 
rier can  be  used,  from  zero  on 
up  to  the  transistor's  own 
limit.  But  the  intelligence- 
bearing  sidebands  are  not  af- 
fected.   Even    the    AM    boys 


should     like     that    kind    of 
splatterproof  rigf 

Synchrodyne  Reception 

The  cheapest  ham  re- 
ceivers today  are  the  direct 
conversion,  synchrodyne  or 
homodyne^  units  that  mix  an 
oscitiaior  with  the  input  sig- 
nal, detecting  either  SSB  or 
CW.  No  i-f  is  needed.  The 
receiver  oscillator  doubles  as 
the  CW  transmitter  oscillator 
in  one  such  rig,  the  popular 
Heath  HW-7.  Bui,  on  SSB, 
the  bandpass  of  the  receiver  is 
twice  as  wide  as  desired.  The 
3  kHz  below  and  above  the 
oscillator  is  heard,  but  that 
means  you  hear  undesired  sig* 
nals  along  with  the  one  you 
want. 

Since  DSB  makes  use  of 
both  sides  of  the  carrier  fre- 
quency, a  synchrodyne  has 
the  perfect  bandpass,  A 
synchronous  detector  auto- 
matically tracks  frequency 
and  phase  drift  on  a  DSB 
signal,  and  it  doesn't  require 
fixed  selectivity  fitters.  So  a 
synchronous  detector  can  be 
operated  over  a  wide  fre- 
quency range  as  a  direct- 
conversion  receiver.  No  i-f 
strip  or  conversion  is  neces- 
sary^ which  makes  for  the 
best  possible  dynamic  range 
and  sensitivity.  The  cost  of 
the  detector  is  compensated 
for  by  the  saving  in  the  i-f 
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Fig.  6.  Simplified  AM  stereo 
receiver.  Every  thing  but  the 
output  network  is  part  of  a 
standard  PLL  circuit 

stages  and  filters.  Selectivity 
comes  from  the  low-pass 
audio  filtering  in  the  detec- 
tor. 

AM  Stereo 

The  big  money  in  the 
radio  broadcast  game  has 
been  shifting  to  the  FM  band 
in  recent  years.  The  noisy, 
tow  fidelity  monophonic 
sound  of  AM  broadcasting 
just  can't  compete  with  FM 
where  both  are  availabtc.  But 
AM  broadcasters  arc  planning 
a  comeback,  thanks  to  some 
of  the  techniques  outlined 
above- 
Synchronous  detection 
permits  AM  receivers  to  reject 
heterodynes  and  much  other 
noise  (not,  unfortunately, 
pulses  such  as  ignition  noise). 
Higher  fidelity  AM  is  thereby 
made  possible.  But,  even  bet- 
ter, it  makes  AM  stereo  prac- 
tical. 

Two  rather  similar  systems 
have  been  proposed  for  AM 
stereo.  Neither  is  a  simple 
I  eft  -  o  n-thenipper,  right-on- 
the-iower  sideband  system. 
Instead,  the  two  channels 
(L+R)  that  constitute  a  regu- 
lar monophonic  AM  signal  are 
generated  using  double- 
sideband  techniques  with  sup- 


pressed carrier.  The  carrier 
that  was  used  to  generate  the 

DSB  ts  then  phase  modulated 
with  the  difference  (L-R) 
audio.  An  AM  stereo  receiver 
then  has  an  AM  detector 
drawing  L+R  from  the  side- 
bands, and  an  FM  detector 
drawing  L-R  from  ihe  trans- 
mitted carrier  and  its  associ- 
ated sidebands.  See  Fig.  6. 

Two  of  the  systems  presr 
ently  being  considered  by  the 
FCC  differ  primarily  in  that 
one,  proposed  by  Leonard  R. 
Kahn  (an  SSB  pioneer),  has  a 
90*^  phase  difference  in  one 
modulator,  whereas  the 
other,  proposed  by  RCA, 
does  not-  But  that's  another 
story . . . 

An  AM  stereo  receiver 
doesn't  require  the  sophis- 
ticated phase  locking  cir- 
cuitry of  a  DSB  receiver^ 
since  it  has  a  carrier  to  phase 
lock  to.  Recall  that  PM 
doesn't  actually  change  the 
frequency  or  phase  of  the 
carrier  ~  modulation  always 
consists  of  adding  sidebands. 
Its  like  the  561  PLL  detector 
can  be  adapted  to  such  a 
system,  while  existing  mono 
AM  receivers  won't  even  no- 
tice the  difference.  Unfor- 
tunately, DSB  without  carrier 
can't  be  received  with  such 
inexpensive  chips,  which  are 
really  exalted  carrier  AM  de* 
tectors,  not  synchronized  to 
the  sidebands.  The  chip 
makers  haven't  built  them, 
yeL 

Too  few  amateurs  under- 
stand the  virtues  of  two  com- 
plete sidebands.  While  con* 
ventronal    full-carrier    AM    Is 

terribly  ineiftcienl,  balancing 
out  the  carrier  and  using  a 
synchronous  receiver  results 
in  a  communications  system 
with  weak-signal  efficiency  at 
least  the  equal  of  SSB,  with 
substantial  QRM  rejection, 
automatic  drift  compensa- 
tion ^  and  reasonably  eco- 
nomicaJ  hardware,  Amateiurs 
should  give  more  thought  to 
using  DSB,  especially  for 
long-haul  VHF  work.  ■ 

Reference 

1-  Goidstem,  F.R,,  "AM  Is  Not 
Dead  —  It  Never  Existed  at  All," 
73,  May.  1976,  p.  tlO. 
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Get  into  ''220''  MobUe 
the  Easy  Way  with  Midland 

Midland  has  a  pair  of  proven  performers,  crystal  conb^olled  or 
RL.L.  synthesized  .  • «  both  designed  to  be  easy  on  the  pocketbook 


lb  start  with,  here's  Micfland  s  Model  13-509. 
It's  a  compact  njgged  mobile  with  capacity 
for  12  crystal-controlled  channels.  The  "509'* 
transmits  with  10-watt  or  1-watt  output  Its  re- 
ceiver has  a  dual  gate  MOS  FET  front  end 
with  hj"Q  resonator  and  ceramic  filters.  There 
are  SWR  and  polarity  protection  circuits, 
internal  DC  filtering  and  electronic  switching. 
\Mth  its  jack  for  optional  tone  burst  and  dis- 
criminator meter,  the  "509"  has  even  been 
the  basis  for  many  repeaters. 

Midlands  choice  alternative  in  "220"  is  RLL. 
synthesized  Model  13-513,  Here's  advanced 
design  with  modular  construction  and  digital 
frequency  readout  Its  programmed  for  500 


frequencies  between  220  and  225  MHz,  with  a 
5  KHz  shift  up  giving  500  more  ,  , .  and  4 
offsets  are  available  for  repeater  use.  The  re- 
ceiver has  a  multiple  FET  front  end  with 
monolithic  crystal  and  ceramic  filters.  The 
transmitter  switches  for  20-watt,  10-watt  or 
2'watt  output  With  automatic  SWR  and  polar- 
ity protection,  internal  DC  filtering,  electronic 
switching  and  a  Jack  for  tone  burst  and  dis- 
criminator meter,  the  "513"  is  a  very  desirable 
"220"  mobile  ...  or  base. 

Pair  either  of  Midland  s  "220"  mobiles  with 
Midland's  trunk/ roof  mount  or  magnet  mount 
antennas  {Models  16-950  and  18-951)  for 
top-notch  performance  on  the  band. 


For  more  about  Midland  "220''  Mobile,  write:  Midland  Amateur, 
RO.  Box  1903.  Kansas  City.  Missouri  64141 
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John  F.  Crowther  WAlTNG 
Mile  Cteek  Road 
Old  Lyme   CT  06571 


Time  And  Tide 
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The  modern  equivalent  of 
a  Renaissance  man 
would  be,  I  suppose^  some 
character  who  was  equally 
knowledgeable  about  profes- 
sional football,  classical  bal- 
let, and  nuclear  physics-  Not 
being  quite  in  that  league,  but 
struggling,  !  try  to  combine 
electronics,  sailing,  and  get- 
ting along  with  my  wife  as 
the  attainments  of  a  modern 
poor  man's  Lorenzo  de 
Medici, 

Sailing  and  celestial  naviga- 
tion offer  numerous  oppor- 
tunities for  the  design  and  use 
of  digital  gadgetry.  In  sailing 
along  the  east  coast,  where 
shoal  waters  are  a  constant 
hazard,  it  is  often  quite  im- 
portant to  know  whether  the 
tide  !S  out  or  in.  Numerous 
commercial  and  government 
publications  tell  you,  for 
every  day  of  the  sailing  sea- 
son, what  time  it  is  high  tide 
at  certain  principal  ports, 
such  as  Boston,  New  Haven, 
or  New  York,  Other  govern- 
mental publications  tell  you 
when  it  is  high  tide  at  numer- 
ous other  ports,  but  only  that 
it  is  so  many  hours  and/or 
minutes  before  or  after  high 
tide  at  the  principal  ports; 
e.g.,  at  Stonington,  Connecti- 
cut, it  is  two  hours  and  30 
minutes  before  high  tide  at 
Boston. 

Hence,  the  sailor  wishing 
to  know  what  time  is  higji 
tide  at  South  Qamshelt  Rl 
must  first  look  up  the  tidal 
data  for  Boston  (in  EST, 
while  he  is  on  EDST)  and 
then  add  or  subtract  the  tabu- 
lar difference.  This  can  get 
quite  confusing,  and  it  would 
be  nice  to  have  a  time- 
keeping device  that  would  tell 
you  the  state  of  the  tide  at 
any  moment  for  your  own 
particular  harbor  or  the  one 
you  are  headi  ng  for, 

Tide  clocks  are  offered  by 
several  suppliers  of  marine 
hardware  and  boat  equip- 
menL   They  are  designed  to 
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run  off  the  power  lines,  1  20 
volts,  60  Hertz  current,  and 
have  only  a  single  hand.  It 
points  straight  up  at  high  tide 
and  straight  down  at  low  tide, 
with  a  few  gradations  in 
between. 

These  little  goodies  usually 
set!  for  $40  and  more,  and 
they  are  useless  during  the 
winter  or  on  board  an  actual 
boat,  where  the  time  refer- 
ence of  the  power  line  is  not 
available. 

Elc€U"ic  clocks  —  the  ordi- 
nary kind  found  in  most 
households  —  can  be  bought 
on  sale  for  as  little  as  $3.00. 
And  battery-operated  clocks, 
suitable  for  use  on  a  boat,  are 
widely  available-  But  both 
kinds  of  clocks  are  designed 
to  turn  the  big  hand  around 
in  exactly  60  minutes.  It  just 
so  happens  that  from  the  first 
high  tide  today  to  the  first 
high  tide  tomorrow  averages 
out  at  24  hours  and  50  min- 
utes- The  variation  from  week 
to  week  is  plus  or  minus  up 
to  20  minutes  or  so,  but  this 
means  little  to  a  sailor;  he 
wants  to  know  whether  he  is 
within  an  hour  or  two  of  low 
tide  to  escape  a  grounding. 
The  tidal  cycle  is  set  by  the 
moon,  and  a  moon  clock 
would  be  50  minutes  per  day 
slow  by  standard  time- 

I've  tried  to  regulate 
spring-driven  clocks  to  lose 
50  minutes  a  day  (and  bat- 
tery clocks,  too)  but  dieir 
regulators  don't  afford  that 
much  variation.  So  it  oc- 
curred to  me  that  there  might 
be  an  application  of  elec- 
tronic timing  circuitry  that 
would  do  the  job. 

A  loss  of  50  minutes  in  24 
hours  works  out  to  a  toss  of 
five  seconds  every  144  sec- 
onds -  both  nice  digital  inte- 
gers. If  I  could  shut  off  an 
electric  clock  for  five  seconds 
out  of  every  144  seconds,  Td 
have  it  made.  The  circuit 
shown  in  Fig,  1  will  do  just 
thaL 

A  conventional  five-volt 
regulated  power  supply  drives 
a  TTL  7492  frequerKy  divid- 
er^  which  reduces  the  60 
Hertz  power  line  frequency 
by  a  factor  of  12  to  five 
Hertz.  A  7490  divides  this  by 


TO  to  give  0.5  Hertz,  or  a 
period  of  two  seconds  per 
cycle.  Two  more  7492s  divide 
by  12  and  12,  outputting 
pulses  with  a  period  of  288 
seconds,  of  which  144  sec- 
onds will  be  high  and  144 
seconds  low  (a  symmetrical 
square  wave). 

Meanwhile^  a  second  7490, 
fed  from  the  first,  divides  a 
2-second  pulse  down  to  a 
10-second  pulse  —  again, 
spending  five  seconds  high 
and  five  seconds  low.  In  this 
application^  it  isn't  the  length 
of  the  total  pulse  period  that 
matters,  but  the  lengths  of 
the  low  and  high  states. 

You  want  IC4,  the  144- 
second  counter  (in  its  low 
condition),  to  inhibit  the 
five-second  counter.  It  can  do 
this  by  putting  its  low  output 
into  one  gate  of  1C7,  a  hex 
inverter*  The  IC7  output  is 
then  high,  which,  when  con- 
nected to  the  reset  pins  2  and 
3  of  IC6,  holds  its  output 
low.  This  low  output  is  in 
turn  used  to  keep  IC4  count* 
ing  by  grounding  its  reset  pins 
6  and  7, 

When  IC4  has  counted  up 
to  144  seconds,  its  output 
goes  high.  Through  the  invert- 
er, this  flips  the  reset  pins  of 
IC6  to  low  and  starts  the 
five-second  low  period  of  that 
counter.  Its  output  remains 
low,  so  IC4  keeps  on  count* 
ing  in  its  high  slate  for  five 
seconds*  Then  IC6  goes  high, 
the  high  ungrounds  reset  pins 
6  and  7  of  IC4,  and  it  goes 
low  again*  But  the  instant  it 
does  this,  its  inverted  output 
ungrounds  reset  pins  2  and  3 
of  IC6,  disabling  it. 

IC6,  therefore,  never  actu- 
ally goes  into  the  high  state, 
except  for  a  few  nano- 
seconds. Its  five-second  low 
period  is  all  you  ever  use. 

Fig.  2  shows  the  states  of 
all  the  ICs  involved  in  the 
critical  timing  cycles.  Note 
that  1C6  in  effect  preempts 
all  but  five  seconds  of  IC4's 
high  period  by  resetting  ?t 
But  the  driving  pulse,  which 
IS  24  seconds  long,  from  IC3 
to  IC4  has  not  been  inter- 
fered with,  so  the  total  pulse 
length  delivered  to  IC4  by 
IC3    has   been   shortened    by 
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five  seconds.  Hence,  the  ulti- 
mate period  of  1C4  is  139 
seconds  off,  five  seconds  on 
-  total,  144  seconds. 

Now  you  have  the  clock 
periods  all  shipshape.  How  do 
you  turn  on  and  off  an  ac 
power  line  with  them? 

The  roughly  four  vol  is  dc 
serving  the  IC  outputs  is  too 
weak  to  kick  any  relay  t 
know  abouti  so  recourse  was 
had  to  a  transistor,  switching 
the  higher  unregulated  volt- 
age available  from  the  power 
supply  —  about  15  volts.  This 
is  plenty  to  actuate  a  6-  or 
12*vo!t  relay,  rated  at  500  or 
1000  Ohms,  12  mrlliamperes. 
t  chose  to  invert  rC4's  output 
through  the  gate  in  1C7,  to 
drive  the  transistor  on  and 
turn  on  the  relay  and  the 
electric  clock  during  IC4*s 
139-second  low  period. 

It  would  have  been  more 
elegant  to  do  the  ac  switching 
with  an  SCR,  but  I  had  no 
data  on  how  to  arrange  that 
Maybe  some  reader  can  sup- 
ply  a  scheme. 

This  gadget  may  not  help 
to  solve  the  juvenile  delin- 
quency problem^  but  it  was  a 
fascinating  exercise  in  learn- 
ing how  TTL  works.  I  have 
only  one  textbook^  The  TTL 
Cookbook  {plus  articles  in 
73.)  Indispensable  tools  were 
my  Heath-Schtumberger 
counter,  which  has  the  un- 
common added  feature  of 
measuring  periods  up  to 
99.999  seconds,  and  my  little 
Pioneer  Products  frequency 
standard,  with  outputs  as 
slow  as  25  Hz,  By  speeding  it 
up  to  1000  Hz,  the  counter 
chain  can  be  monitored 
quickly,  instead  of  waiting 
139  seconds  for  each  check. 
Equally  indispensable  were 
my  proto  board  and  a  stop- 
watch. 


By  plugging  LEDs  into 
contact  sockets  on  the  proto 
board  at  the  ouipui  pins  of 
IC4  and  6,  I  was  able  to  see 
just  what  was  going  on  in 
each  of  them. 

It  may  be  seen  that  this 
technique  would  lend  itself  to 
setting  up  any  other  liming 
cycle  that  might  be  desired, 
such  as  ''on"  from  noon  to 
2:00  pm  on  Thursday  or  to 
turn  on  your  Christmas  tree 
lights  between  December  15 
and  30  even  though  yuu  left 
for  Florida  back  in  Noven> 
bcr. 

Now,  what  about  on  a 
boat  with  only  12-volt  bat- 
tery power?  There  are  two 
routes.  I  first  substituted  a 
555  timer,  adjusted  to  60  Hz, 
for  the  power  line  source. 
This  is  done  most  easily  with 
a  1  uF  tantalum  capacitor 
and  a  string  of  POstyle  vari- 
able resistors,  say,  100k  and 
10k.  By  juggling  the  latter, 
you  can  get  to  59.999  Hz, 
which  is  close  enough.  A 
neater  way  is  to  buy  the  60 
H?  plug-in  kit  that  Is  sold 
with  regular  digital  clock  kits. 
It  is  CMOS  and  won*t  drive 
TTL  reliably  without  a 
CD4001  NOR  gate  (a  quad) 
as  a  buffer,  with  the  two 
inputs  of  the  gate  in  use 
paralleled,  in  series  with  a 
2.2k  resistor.  It  can  drive  one 
TTL  load  (see  p.  168,  TTL 
Cookbook). 

Oh,  1  almost  forgot  Set 
your  tide  clock  at  12:00 
when  the  book  says  it  is  high 
tide,  and  it  will  be  at  1 2:00  at 
high  tide  forever  after,  give  or 
take  up  to  20  minutes.  At 
6:00  by  the  clock,  it  will  be 
low  tide;  at  3:00  it  will  be 
half-way  between  high  and 
low,  with  the  tide  going  out; 
at  9:00,  the  tide  will  be  half- 
way in  and  rising,  ■ 
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DSI 


DSI  INSTRUMENTS  INC. 


DSI  INTRODUCES 


THE  FIRST  FULL  LINE  OF  FREQUENCY  COUNTER  ACCESSORIES 


Performance  You  Can  Count  On 


DON'T  SCRAP  THAT  OLD  FREQUENCY  COUNTER 

600  MHz  PRESCALER-r  BY  10 

WITH  BUILT  IN  PREAMP 

•10  MV  @  150  MHz  &  250  MHz 
•50  MV  @  450  MHz 

•INCLUDES  115VAC  SUPPLY 
•OPERATES  ON  3-12  VDC 
•RUGGED  CAST  ALUMINUM  CASE 
•READY  TO  USE  ON  ANY  COUNTER 


MODEL  PS— 600 


RTTY-PL-AUDIO 

AUDIO  SCALER 

►xlO.  X  100  MULTIPLIER 

►.01  Hz  RESOLUTION  WITH  1  SEC  GATE  TIME 

►20  MV  SENSITIVITY  10  Hz  to  10  KHz 

'HI  Z  tMPUT  1  MEG  OHM 

►A  MUST  FOR  PL  REEDS.  RTTY  AND  LOW 

AUDIO  WORK  WHERE  ACCURACY  IS 

MANDATORY 
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MODEL  AS-100X 


SUPER  PRE-AMP 

t5  DB  PREAMPLIFIER 
20  MHz  TO  800  MHz 

'OUTSTANDING  AS  A  PROBE  AMPLIFIER 
•INCREASE  SENSITIVITY  OF  A  COUNTER 
WITH  100  MV  to  12  MV  TYP. 
•  INCLUDES  115VAC  SUPPLY 
•OPERATES  ON  8.2-13.5  VDC 
•RUGGED  CAST  ALUMINUM  CASE 


95 

MODEL  PA-aOO 


69 


PROTECT  YOUR  COUNTER 

_  T-TAP 
160  METERS  TO  450  MHz 

►POWER  LEVELS  —  1  WATT  TO  250  WATTS 
•USE  IN  LINE  WITH  TRANSCEIVER 
•LOW  LOW  LOSS 

•PROVIDES  LEVEL  OUTPUT  TO  COUNTER 
AT  ALL  POWER  LEVELS 

•USE  IN  LINE  WITH  DUMMY  LOAD  OR  ANTENNA 
•RUGGED  CAST  ALUMINUM  CASE 


^ 


'^; 


'^t^* 


32 


95 

MODEL  T-ltX) 


ALL  UNITS  ARE  FACTORY  ASSEMBLED,  TESTED  AND  CARRY  A  FULL  1  YEAR  WARRANTY. 

SEE  YOUR  LOCAL  DEALER 

OR 

CALL  TOLL  FREE  (800)  854-2049 

California  Residents  add  6%  State  Salss  Tax  and  Call  Collect  (714)  565-8402 

^  7914  Ronson  Road  No.  G,  San  Diego,  CA  92t11 
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DSI 


D25 


DSI  INSTRUMENTS  INC. 


Be  the  one  who's  on  FREQUENCY!! 

With  your  DSI  Counter.  .  .save  the  shop  cost  of  tweaking  xtals.  . . 
l<now  your  frequency. .  .from  160  meters  through  450  MHz.  Now  DSI 
offers  the  most  counter  for  your  dollar.  Latest  state-of-the-art 
technology. .  .DSI  advanced  LSI  design  far  exceeds  outdated  TTL. 
Go  with  the  leader  .  .  .buy  a  DSI  FREQUENCY  counter  and  SAVE 
TIMES,  MONEY!! 


MODEL  3500  $149.95 
Includes  TCXO  ±  1  PPM 


OS,  ,v- 


=atiA(».»* 


"''^U^?, 


/ 


MODEL  3600A  $199.95 
Includes  oven  timebase  ±  .5  PPM 


MADE  IN  USA— Factory  assembled— 2  Hf.  Burnlrt  Test  S^  Caiibfation 

Buiil  in  600MHz  Pfescater  with  RF  Prearnp— Not  an  addon 

7  Large  &nghl— l^  inch  LED  Readouts 

Resofulion  — lOHz  Ncn-Prescated  lOOHz  Prescaled,  .1  see  Gate 

ACCURACY  ±  t  PPM  ±  one  coyni  ±  1  PPM  per  atx  mcmih*  from  &5'F  lo86'F 

SENSITIVITY— 50  MvRms  1S0  to  ?50MHz  lOOUv  ^  450MHi 

Gale  T<m&  Light— Automtllc  Decimal  Point  Placement 

AutoinatLC  Leading  Zero  BEanktng  When  Ho  input  Signal  is  Presem 

Ho  RF  Connection  Re<|yir6d  with  Supplied  Antenna 

$0239  ConnectQrs  Supplied  for  Direcl  ProDe  Input 

AC  or  DC  Operation- 115  VAC  &omo  Hi  8,BV  to  13.5  VDC  0  3CXJma 

Comprehensive  Ownars  Manual  with  Complete  Schematics 

Si2e  2  7/8 'H  x  S"W  x  5  '  Qaep 


WADE  IN  USA  — Factory  Assembled— B  Hl  Burn-in  Test  &  Calibration 

Built  in  SOOMH^  Prescaier  &.  RF  Preamp— Nol  and  addon 

B  Large  Bright—^  inch  LED  Readouts 

Two  Selectable  Gate  Times^.1  $ec-  &  ,1  sec   lOOHz  |g  800MHz 

Accuracy  ±  .5  PPM  ;«  one  count  ±  1  PPM  per  six  months  from  M'F  to  100'F 

S«n»Nlvl|y— lOMvRms  150  to  250MH2  50My  m  450MHz 

Gate-time  4  Oven  Ltg hi— Automatic  DectmaJ  Point  Placement 

Automatic  Leadmg  Zero  Blanking ^When  No  Input  Signaa  is  present 

No  Direct  RF  Conn^tJon  Required— With  Supplied  Antanr^ 

S/QZn  Hiz  input  50Hz  1o  75MHi— S0239  Low  i  lOMHi  lo600MHi 

AC  or  DC  Operation  ns  VAC  50/60  Hz.  SSV  to  13.5VDC  @  400ma 

50Hz  to  BOOM  Hz  Sine  or  Square  Wave  Input 

FCC  Certifiable- Designed  for  the  Professional  Service  Technician 

Resoluiron  1  Hi  Non-Pra scaled  lOHz  Prescaiad  &  1  *ac.  Gate 


PftEFOBMANCE  YOU  CAN  COUNT  ON 

1.  PPM  OVER  TEMPERATURE  RANGE  With  a  Spec,  of  ±  1  PPM  over  50' F  to  100" F,  your  worst  error 
over  temperature  would  be  ±  145Hz,  whan  measuring  145  MHz.  This  is  the  most  important  specifi- 
cation for  any  frequency  counter  because  temperature  variation  of  only  a  few  degrees  could  have  a 
drastic  effect  on  the  accuracy  of  your  counter, 

2.  PPM  LONG  TERM  With  a  spec,  of  ±  1  PPM  per  six  months,  your  additional  error  wou^d  onty  be  14&Hz 
when  measuring  145MHz,  six  months  after  calibration. 

3.  LAST  DIGIT  ERROR  AM  counters  have  an  error  in  the  last  digit,  If  the  last  digit  should  read  a  5  it  could 
be  a  4,  5  or  6,  When  you  have  10  Hz  resolution  (last  digit  represents  tens  of  Hz)  your  additional  error 
wiii  be  ±  10  Hz. 

4.  TOTAL  ERROR  The  overall  error  of  a  counter  is  the  sum  of  the  error  due  to  temperature  variation, 
last  digit  error  and  long  term  error.  A  simple  ±  1  PPM  spec,  with  no  mention  of  temperature  or  ageing 
could  conceal  a  much  larger  overaN  rnaccuracy.  Example:  ±  1  PPM  at  75° F  is  ±  l45Hz  at  l45MHz, 
but  the  same  counter  might  be  in  error  1  KHz  or  more  at  only  85° F. 


See  Your  Local  Dealer 

or 

Call  Toll  Free  (800)  B§4^2049  DSi  Instruments  inc. 


•  NO  EXTRA  COSTS  • 
FREE  Shipping  anywhere  In  U.S.A. 


Name  _ 
Address 
CUy - 


•  •  * 


.State. 


^ip  Code 


G  Please  send  more  information  on  your  full  line  of  instruments 

D  Check  Enclosed  D  C.O.D. 
PJeast  cnarge  my:  G  Bank  American}  Q  Visa  G  Master  Charge  Q  A£ 
Card  # -^Exp.  Date  ^ 


Strongest  warranty  in  the  counter  field,  I 

ONE  YEAR  Parts  and  Labor  ^ 

Satisfaction  Guaranteed.  • 


« • 


•  • 


■  •  ■■ 


•  • 


•  ■ 


I  • 


Dennis  Romack  WA60Y1 
VP  Marketing,  DSi 


Signature    __^__^ 

California  Residents  add  6%  State  Sales  Tax  and  Call  Collect  (714)  565-8402 

7914  Ronson  Road  No.  G,  San  Diego,  CA  92111 
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Karl  T.  Ihurber,  Jr.  W8FX/4 
233  Newcastle  Lane 
Mod  igomery  AL  S6I 1 7 


The  Sneaky  J 


for  cliff  dwellers  and  other  unfortunates 


Hamming  is  fun,  but  the 
simple  fact  that  an 
increasing  number  of  us  live 
in  apartments,  condomin- 
iums, dorm i tor ieSj  and  other 
urban  locations  where  there 
are  antenna  installation  re- 
strictions puts  a  definite 
crimp  in  the  operating  enjoy- 
ment of  many  cliff  dwellers. 
Often  it  is  not  possible  to 
install  a  legal  antenna,  partic- 
ularly on  the  HF  bands,  and 
mobiiing  is  the  only  practical 
answer    However,    in    more 


cases  than  one,  particularly 
on  VHFj  some  sort  of 
radiator  can  be  fashioned  and 
installed  en  route  to  the 
midnight  raid  on  the  refriger- 
ator, 

A  particularly  easy  and 
inexpensive  design  that  lends 
itself  readily  to  the  problem  2 
meter  base  station  installation 
is  the  J -style  antenna.  It  was 
quite  popular  during  the 
thirties  and  forties,  partic- 
ularly with  police,  fire,  rail- 
road,   and    forestry  systems. 


CjW  ae  TftCKEP  IN  PtAC£ 


Gl/T'AW*¥  PORTION  OF   TWINLEAD 


-; 


\ 


3QCm   rwilf-L£40  ICWI  4LS0  B£  OPEN-Vme  LINE .  But  X/4 
SEtTiCW  WOtlU)  TfOl  BE  *PM?0*iM*TELif  *  TRUE  'FREE-S»CC^ 
Q4,lAflTe:R-WAVCl.ElVGTH  DUC  TO  VELDCav  FACTOR:) 


)F  l(VST«LL£D  OUTDOORS 


son  C£14X    TO   THAP45CEIVCP  OR   TRANSMITTER-   t^tEP  SHORT 
RS-fl/U   Ofl  RG-58m 


Fig,  1.  J  antenna  ^Formulas  are  approximate.  This  should  be 
tuned  using  an  swr  bridge  for  best  results.  See  the  text  for 

details.  (Drawing  not  to  scale.) 


and,  to  a  lesser  extent,  with 

hams,  especially  on  the  old 
five  and  six  meter  bands. 
Even  today^  business  radio 
installations  frequently  use 
the  ).  It  has  a  number  of 
advantages,  particularly  with 
regard  to  its  amnidirectional 
coverage,  vertical  radiation 
pattern  {for  repealer  work  on 
2),  and  lack  of  ground-plane 
radtals.  The  fact  that  radials 
are  not  needed  allows  for  a 
'*Slin>Jim''-type  of  installa- 
tion that  is  not  especially 
conspicuous,  yet  is  mechani- 
cally easier  to  construct  than 
either  ground- plane  or  coax- 
ial-type verticals. 

The  J-style  antenna  is, 
basically,  a  variation  of  the 
vertical  dipole,  with  the 
matching  device  located  at 
the  bottom  end  for  adjust- 
ment convenience*  It  may  be 
fed  in  several  ways,  such  as 
with  balanced  feedline 
(300-600  Ohm),  directly  with 
coax,  or  through  a  special 
matching  device.  Feeding 
directly  with  coax  is  by  far 
the  simplest  method  and  will 
result  in  a  fairly  good  imped- 
ance match  approximation 
that  will  normally  be  ade- 
quate, producing  swrs  tower 
than  1.5:1  at  the  design  fre- 
quency. 

The  essential  idea  behind 
the  J  is  that  the  matching 
stub  should  not  radiate,  but, 
in  real  life,  it  does  to  a  small 
extent,  interfering  with 
radiation  from  the  half-wave 
portion  of  the  antenna  to  a 


certain  degree  and  effectively 

raising  the  radiation  angle* 
However,  this  technical  con- 
si  deration  should  not  be  of 
real  concern  for  most  re- 
peater and  local  simplex 
work-  The  mere  simplicity  of 
the  antenna,  and  the  fact  that 
it  may  allow  you  to  get  on 
the  air  from  an  otherwise 
difficult  or  impossible  loca- 
tion, overrides  these  consider- 
ations. 

Normally,  the  )  antenna  is 
constructed  from  parallel 
lengths  of  aluminum  tubing 
supported  at  the  bottom 
where  the  matching  stub  is 
located*  However,  In  this 
version,  designed  for  attic  and 
other  out-of-the-way  install  a* 
tions,  the  antenna  is  con* 
slructed  out  of  a  length  erf 
high-quality  T  V  -  type 
300-Ohm  twinlead  and 
tacked  or  stapled  at  the  top 
to  an  attic  beam  or  other 
support  A  decent  match  is 
obtained  to  52'Ohm 
RG-S8/U  or  RG  8/U  coax  by 
means  of  the  built-in  quarter- 
wave  matching  section  made 
from  the  lower  portion  of  the 
twinlead  itsell 

Fig-  1  shows  the  simple 
mechanical  construction 
details.  For  146-148  MH^  FM 
work,  the  antenna  can  be  cut 
with  the  half- wave  section  at 
39"  and  the  quarter-wave 
matching  section  at  18". 
These  dimensions  are  a  bit 
long  and  will  have  to  be  cut 
and  pruned  slightly  to 
account     for     proximity    to 
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Dther  objects  (a  real  factor,  if 
mounted  indoors  in  an  attic), 
the  velocity  factor  of  the 
twinlcad,  and  so-called  "end 
effects."  You  can  experi- 
ment, using  a  good  VHF-type 
swr  bridge,  cutting  back  first 
the  14- wave  matching  section 
and  then  the  K2-wave  section 
about  Ya"  at  a  time  until  a 
good  match  is  obtained.  If  a 
low  swr  (below,  say,  1,5:1) 
cannot  be  obtained  in  this 
manner,  try  trimming  the 
coaxial  cable  an  inch  at  a 
time  until  the  swr  as 
Indicated  at  the  transmitt^ 
or  transceiver  Is  acceptable. 
This  little  expediency  will 
not^  of  course^  affect  the 
overall  swr  at  the  antenna 
(where  it  counts),  but  will  at 
least  allow  the  antenna  to 
take  power  properly.  If  an 
swr  bridge  is  not  available^ 
you  can  probably  go  with 
dimensions  of  38"  for  the 
Ytw^ve  section  and  17"  for 
the  14 wave  matching  stub  at 
147  MHz,  at  least  for  starters. 
Overall  length  of  the  antenna 
will,  of  course,  be  the  length 


of  the  half- wave  and  quarter- 
wave  sections  combined. 

The  little  J  antenna  cut  for 
2  meters  will  also  do  reason- 
ably well  for  occasional  VHF 
atrcraft  monitoring  (108-136 
MHz)  and  VHF/high  listening 
(152-174  MHz}-  if  you  want 
to  design  It  primarily  for  such 
work,  rather  than  FMing,  try 
dimensions  of  46"  and  20*' 
for  aircraft;  use  35**  and  1  5" 
for  VHF/hi^  monitoring. 
Should  six  meters  be  your 
cup  of  tea,  try  110"  and  48" 
for  pre- pruning  starters. 
Incidentally,  the  antenna 
should  also  give  a  good 
account  of  itself  on  1%,  but 
adjustment  may  be  a  bit 
touchy.  See  Fig.  2  for  details. 
(Dimensions  refer  to  the 
J^wave  and  !4wave  sections, 
respectively,) 

If  the  attic  of  your  apart- 
ment or  condominium  isn't 
accessible  or  if  you  don't 
have  one,  a  bit  of  individual 
ingenuity  will  be  required. 
You  might  try  suspending  the 
unit  from  an  accessible  rain 
gutter    or,    as   a   last  resort, 


taping  it  to  an  "outer"  indoor 
wall  In  any  case,  results  will 
be  far  superior  to  those 
possible  using  a  rear-apron 
mounted  rubber  ducky  or 
'/i-wave  whip  located  at  the 
operating  console.  Just  try  to 
keep  the  antenna  as  far  re* 
moved  from  house  wiring  and 
large  metal  objects  as 
possible.  Of  course,  the  J 
can't  be  used  indoors  directly 
under  a  metal-sheatlied  roof. 
Be  sure  to  use  low-loss 
RG-8/LI  or  its  equivalent  if  a 
long  lead-in  run  is  required. 
Finally,  the  J  makes  for 
about  the  simplest  portable 
antenna    possible    for    those 


quick  vacation  and  business 
trips  when  something  a  bit 
more  sophisticated  than  a 
rubber  ducky  is  in  order.  The 
antenna  and  fcedline  form  an 
integral  unit  and  are  com- 
pletely flexible.  The  whole 
thing  can  be  simply  rolled  up 
and  packed  along  with  the 
transceiver  in  its  box  or  carry- 
ing  case.  Overall  results 
usually  will  be  much  better 
than  a  %-wave  antenna,  yet 
slightly  inferior  to  the 
5/8-wave  ground  plane. 

Try  a  J  for  a  simple  4S 
minute  construction  profect 
one  afternoon  -  you  may  be 
surprised  by  the  results [  ■ 


Band  ''^-wave  section  (in.) 

6in{&1  MHz)  109 

Ajn:raft  (12DMHz}  46 

2m(l47MH2)  38 

VHF/high  (160  MHj}        35 
iy*m(223MHz)  25 


^-W3ve  section  (in.) 
47,5 
20 
17 
15 
11 


F^,  2  Approximate  dimensions  for  the  /.  For  receiving  use 
only;  dimensions  are  not  critical.  For  6,  2,  and  f!4m,  use 
siightty  longer  lengths  than  those  indicated  in  the  table.  The 
antenna  is  then  adjusted  for  the  center  of  the  operating  range 
using  an  swr  bridge  or  antenna  bridge^  cutting  and  pruning  as 
required  to  get  a  good  match. 


WILSON  HT's  &  ANTENNAS 

KDK  20  1  5-R 

TRAC— KEYERS 

GOLD  LINE 

TAB  BOOKS 

ARRL  BOOKS 

SAXTON  WIRE  PRODUCTS 

LARSEN 

CDE— ROTORS 

NEW'TRONICS  HUSTLER 


PRIMO  MICS 
SHURE  MICS 
TELEX  HEADSETS 
COLUMBIA  WIRE 
WAHL  ISOTIP 
UNGAR 
CUSH  CRAFT 
ALUMA— TOWERS 


KLM 

TEN  •  TEC 

SWAN 


MOSLEY 

ICOM 

DENTRON 


ll/VEAM 


KLM  661—695.00 


KLM  160  Power  Amprifler— 229,95 


UoftrtE     DU   OR   CfoLL  •#+  1^  \ 

CHfll?UE-VB4GJll 


ICOM  Transceiver  2M  FM  ssb 
IC  li  1—749  00 


MT-3D00  A— 349.50 


ZZZ  ELECTRONICS 


540  Triton  IV  80- 1 0M  Xcvr— 699.00 
544  Triton  IV  Digital— 869.00 


42.2.  AQtAOiiR  CiR    N.  E. 
ATLANTA, GA    30314-       v.;^v 
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CUSTOM  TRANSFORMERS 


HEAVY  DUTY  REPLACEMENT  TRANSFORMERS' 


■4  4-HI«-«l-liad 


.  .9&i)C 

.  125.00 

125.00 

.  140J» 

.    165.00 
Henry  3K  -A  Plat«  Translarntcr  . . .  ^ ^^,00 

9SJK) 
125.00 

I3S.00 


Cotlirw  30S-t  Pteu  TrwnlDrFiicff  .  .  ^ . .  .«^, 
Co^iifwr  51SF-2  Powii  TrtmfVfiWF  . , ,«, , , 

HuntiPt  TOODB  Pl»t«  Trfnitornwr 

ETO  A-77D  PUt«  Triirkcf  Of  mar  .....>  .^  t . , 
H*iirv  ?iK  Plats  Trinilprrrwr  ^  .  .  .  \..  ^  .  ^  <  *  « 
Henry  2IC-2  PItti  Traniform«F  .......<.  ^ 

Monry  2K-2A  Plit*  TranitqrmiBr *  ^  ,  . 

Hanry  2K-4  Plate  TromtorifitsF 


.   r   %  <i   t-'   -.    r 


HHlh  Marauds r  HX-lO  TraiMforiTMr 
Gonfet  GSO-tOO  Tranitorrmr    .  .  .  , 
Nialiarwl  IMCi-3000  Pavuvf  T^qn^Q^-mttf 
Gon«ii  Q58-2&1  Pumwi  tiaiMtonrMr 


*»■•<■■ 


*  •■■* » I- 


*  *  m-  *  \ 


*-i-i-«<in«-i-i 


4    4#*    ff^-ts^fl-l* 


*»T¥-»'*<f#»#»#-t* 


SPECIALS 


4-     II      4      »<      b-    < 


$19EJKI 
,  IZS.OO 
.  -  96-00 
.135.00 
2955 

.  ,  .  B.m 

.  150  DO 
.  100.00 

$75.00 


Pl«tf  XFMR.  4600  VAC  9  1 SA  tCAS  230  VAC  60  H*  pfiitttry.  Wt.  60  LB 
^•ta  XFMR.^DO  VAC*  l.OA  tCAS  230  VAC  BO  Hz  [»f  >  maf  v ,  Wl.  4 1  LB 
P1<t«  XFMB.  3000  VAC  •  OTA  SCAS  115/730  VAC  60  Hi  p*i.  Wi.  27  LS 
Pkxc  XFMR.  60OQ  VCT  #  O.SA  CCS  11S/230  VAC  60  H»  pti.  Mt.4t  LB 

FIL  XFMFt,  ?.5  VCT  #2tA  CCS  1  )7  VAC  60  He  pnntary  V»t.  B  LB    

FIL  Ctii^lca  ibifatBr  wound  30  AMF  RF  Fil«iri«nt  Choltv  oti  1/2h7  roii    h  .  .*. 

DC  Fi1i«i  Chakfl  8.0  Hv  ©  1  -5  ADC ,....,.. 

DC  Swinging  Choka^  30  Hy  @  0.1SA  lo  &.0  Hy  @  1.0  A  DC 

DC  Filtar  Capscitort  1CH)  MI=D  @400a  VDC » «  « » 

*j4(I  heauy  dui^  repiocemenl  irons  formers  are  electrically  super- 
ior to  originat  i!quiptnent{»}.  AU  t ran s for fft^rs  are  manufactured 
to  rigid  commerckit  quality  Apecificationt  and  e^ch  carrie*  a  24 
month  guarantee  1 

Write  today  for  a  free  quoiatlon  on  any  transformer.  Choke,  or 
waturable  reactor 

Peter  W.  Dahl  Co. 

4007  Fort  Blvd.  •  El  Paso,  Texas  79930         °® 

Tetephone  (915)  S65-536S  or  (91  5J  751^856 
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O6500 

Solid  State,  Synthesized  Receiver 

Covers  Broadcasl  Band  From  0.5  to  30  mHz 

The  C-6500  is  capable  of  receiving  AM,  CW,  USB  and 
LSB,  Synthesizer  design  affords  unusual  stability  and 
digital  dial  accuracy.  Drift -cancelling  1st  mixer  injection 
system  provides  30  tunable  ranges,  covering  the  entire 
broadcast  band  starting  at  500  kilohertz  through  30 
megahertz,  from  a  single  10  mHz  crystal  oscillator.  This 
ensures  the  frequency  stability  necessary  for  excellent  SSB 
reception.  Operates  from  internal  batteries  or  AC  mains, 

s,8   mm  Standard 

Communications 

Standard  CoEiimunicaiions  Corp.    •    P.O.  Box  921SI,  Los  Anfeles.  CA  90009 


IN 
STOCK 


WANT  TO  TRADE  -  UP- 
GRADE? Call  us  -  for  best 
quote.  Large  assortment  of 
clean  used  equipment  on  hand. 

50th  Year  Serving  Amateurs 


W4WL 


masl^r  charge 


V/SA 


W4V0V 


38—40  Biltmore  Ave, 
Asheville,N  C  28801 

PHONE:  (704)  252-8000 


ra«lio  & 

sv|>ff»ly 

coaylmc. 


CLEVELAND 


COUNTY  FAIRGROUNDS 

,.  ..     BEREA,  OHIO 

SATURDAY 

SEPT.  9th  1978 
Som  to  6pm 

ADMISSION:  $2.00 

CHECK-IN  ON  146.52 

FOR  MORE  INFO.  WRITE  TO: 

CLEVELAND  HAMFEST  ASSOC. 
P.O.  BOX  2721 1 
CLEVELAND,  OHIO  44127 
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146  A 


Why  Buy  The  146A? 

•  More  room  means  larger  battery  capacity 

•  Larger  case  affords  greater  audio  fidelity 

•  Room  for  tone  options 

•  Provisions  for  remote  speaker  mic 

•  FuO  size  telescoping  antenna  is  standard 
feature 

f 

•  5  channels 

•  Meter  for  RF  and  signal  strength 

•  2+  Watts  output 


Standard 

Communications 


fllAj^wA^FT 


omoksur  (q6io  monufottur^f  s  Q«octohoft 


Standard  Commuiiieatioiis 
offers  you  a  choice  of  2  meter 
handheld  radios  in  either  the 
pocket  sized  C-118  or  the 
professional  sized  146A. 

Why  Buy  The  C-llS? 

•  Compact  —  can  be  slipped  in  pocket  or  purse 

•  6  channels  but  affords  18  channels  transmit  with  unique 
offset  switch  which  produces  transmit  offset  of 
±600  kHz 

•  Requires  only  one  crystal  for  each  channel 

•  BNC  antenna  connector 

•  Rubber  flex  antenna  at  no  additional  charge 

•  LED  status  lights  indicate  channel  busy  and  RF  output 

•  1  +  Watts  output 

Both  the  C-118  and  146A . . . 

,  •  -  Are  ready  to  operate  on  146.94  simplex  and  34/94 

repeat 
.  .  .  Have  excdient  sensitivity  and  selectivity  characteristics 


I 
I 

I 


S18 


1 


Attn:  Advertising  Manager 
Standard  CommLinications  Corp. 
P-O.  Box  92151 
Los  Angeles,  CA  90009 


Gentlemen: 

Please  send  me  additional  information  on 

D  C-118  2  meter  1  Watt  FM  Handheld  Radio 
D  146- A  2  Wait  VHP  Handheld  Radio 


Name. 


I 
I 
I 

i 


AdJress 


aty 


stale 


Zip*. 
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Social  Ekents 


at  the  Washington  City  Park. 
There  is  a  large  area  for  traders' 
row;  no  extra  charge  to  exhibi- 
tors for  displays.  There  is  a  piC'* 
nic  area,  refreshments  and 
lunches  are  available,  and 
there  are  lots  of  prizes  and 
activities  for  the  ladies.  Ham 
pilots  can  fly  into  our  airport. 
Free  trar^sportation  will  be  pro- 
vided. For  more  info,  write 
WAOFYA,  Dutzow  MO  63342. 

AMARILLOTX 

AUG  11-13 
The  1978  edition  of  the 
Golden  Spread  Arnateur  Radio 
Convention  will  be  held  at  the 
HoSiday  Inn  West  Motor  Hotel, 
601  Amarlllo  Blvd.  West, 
Amarillo,  Texas,  on  Friday 
evening,  Saturday,  and  Sunday, 
August  11, 12.  and  13, 1978.  It  is 
sponsored  by  the  Panhandle 
Amateur  Radio  Club  of 
AmarMlo.  An  area  has  been  set 
aside  for  amateurs  to  display 
their  trading  and  swapping 
gear.  Two  Hospitality  Hours  are 
slated:  one  for  early  arrivals  the 
evening  of  Aug.  11  and  the  sec- 
ond for  Saturday  evening,  Aug. 
12.  Six  technical  sessions  will 
be  hetd,  featuring  the  very 
latest  in  communications  ex- 
pertise. Special  activities  for 
the  ladies  will  be  available  so 
that  there  will  be  something  for 
everyone.  Preregistration  will 
be  $4.00  per  person;  registra- 
tion at  the  door  will  be  $6.00. 

MUNCIE  IN 
AUG  12 

The  Delaware  Amateur  Radio 
Association  will  hold  a  hamfest 
from  8:00  am  unttl  5:00  pm  on 
Saturday,  August  12,  1978,  at 
Springwater  Park,  east  of  Mun- 
cie  on  Country  Club  Road, 

There  will  be  hourly  prize 
drawings  from  10:00  am  until 
4:00  pm,  with  the  grand  prize 
drawing  at  4:00  pm.  Spaces  for 
the  flea  market  are  available  at 
no  charge.  Tickets  are  $1.50  in 
advance  and  $2.00  at  the  gate. 
Talk- in  on  146, 25/, 85  and 
146.52.  Send  your  check  and 
SASE  to  PO  Box  3021,  Muncie 
IN  47302. 

CHARLOTTE  VT 
AUG  12-13 

The  International  Field  Days 
and  Hamfest  sponsored  by  the 
Burlington  Amateur  Radio 
Club  will  be  held  on  August 
12*13.  Door  prizes,  raffles,  con- 
tests, bingo  for  ladles,  a  two- 
day  flea  market,  and  much 
more.  Chairman  Bob  W1DQ0 
suggests  eariy  reservations  for 
camping  sites  on  site  at  Old 
lantern,   Charlotte  VT  05445. 


Early  bird  registration  at  $3.00. 
with  gate  cost  of  $3.50.  For 
other  info,  please  write  BARC, 
PO  Box  312,  Burlington  VT 
05402. 

WILLOW  SPRINGS  IL 

AUG13 
The  Hamfesters  44th  annual 
picnic  and  hamfest  will  be  held 
on  Sunday.  August  13^  1978,  at 
Santa  Fe  Park,  91st  and  Wolf 
Road,  Willow  SpringSt  I  llinois.  a 
southwest  suburb  ol  Chicago, 
There  wilt  be  exhibits  for  OMs 
and  XYLs  and  the  famous 
swappers*  row.  Tickets  at  the 
gate  will  be  $2,00;  in  advance, 
$1.50.  For  hamfest  information 
or  advance  tickets,  send  check 
or  money  order  (SASE  ap- 
preciated) to  Sob  Hayes.  18931 
Cedar  Ave.,  Country  Club  Hills, 
Illinois  60477. 

POMONA  CA 
AUG  13 

The  Tri-County  Amateur 
Radio  Association  will  hold  its 
annual  hamfest  on  Sunday, 
August  13, 1976.  Several  prizes 
will  be  awarded  including  a 
Midland  220  MHz  transceiver. 
Drawing  tickets  are  50<t  each. 
The  winner  need  not  be  pres- 
ent. The  hamfestiplcnic  will  be 
at  Westmont  Park.  West  9th 
Street,  Va  mile  west  of  Highway 
71.  For  tickets  or  info,  write  to 
Box  142,  Pomona  CA  91769, 

LEXINGTON  KY 
AUG  13 

The  Bluegrass  Amateur  Ra- 
dio Club  annual  hamfest  will  be 
held  at  the  National  Guard  Ar- 
mory on  August  13,  starting  at 
8:00  am.  There  will  be  major 
prizes,  forums,  refreshments,  a 
paved  flea  market  area,  a  large 
indoor  exhibit  space,  and  plenty 
of  free  parking.  Advance  tickets 
are  $2.50;  $3,00  at  the  door.  Flea 
mari^et  space  is  $1.00  extra. 
Talk-in  on  .16/.76.  For  more  info, 
contact  Paul  Heflin  WA4PAB, 
434  Potomac  Dr,  Lexington  KY 
40503.  (606)-278-0646. 


SAUK  RAPIDS  MN 
AUG  13 

The  St.  Cloud  Radio  Club  will 
hold  its  annual  Ham*Fest  on 
Sunday,  August  13, 1978,  at  the 
Sauk  Rapids  Municipal  Park. 
Free  camping  and  overnight 
parking  available  at  the  Lions 
Park,  in  Sauk  Rapids,  1  mile 
from  the  municipal  park. 
Check-in  starts  at  10:00  am. 
There  will  be  many  door  prizes. 
Pop,  coffee,  hot  dogs,  and  chilt 
wiU  be  available.  A  ham  gear 
swapfest  and  sale  is  planned, 
so  clean  out  your  junk  boxes. 
Talk-in  on  .34/^94  and  3925  KHz, 


For  further  info,  contact  Bill 
Zlns  WAfiOTO,  Rt.  #4,  St.  Cloud 
MN  56301;  t612)-253~3428. 

CEDARTOWN  GA 
AUG  13 
The  Cedar  Valley  Amateur 
Radio  Club  of  Cedartown, 
Georgia,  will  sponsor  the  Cedar 
Valley  Hamfest,  which  will  be 
held  on  August  13,  1978,  from  9 
am  to  4  pm,  at  the  Polk  County 
Fairgrounds  located  one  mile 
east  of  Cedartown  on  US  278. 
Talk-in    frequency   will    be 

(WR4A2U)  147.72/.12.  Food, 
drinks  and  lots  of  prizes!  For 
more  information,  please  con- 
tact Jim  T.  Schllestett,  Pres., 
W4IMQ,  Cedar  Valley  ARC,  PO 
Box  93,  Cedartown  GA  30125; 
telephone:  (404)^748-5968. 

ROCHESTER  MN 
AUG  16  20 

The  Central  States  VHF 
Society  will  hold  its  twelfth  an- 
nual  conference  on  August  18, 
19,  and  20.  1973,  at  the  Midway 
Motor  Lodge,  Rochester  MN. 
This  conference  is  specifically 
oriented  to  operation  above  50 
MHz.  An  excellent  technical 
program  is  planned.  A  dinner 
for  the  conferees  and  their 
families,  an  evening  speaker, 
and  prizes  are  Included  in  the 
program.  For  further  informa- 
tion, contact  the  Central  States 
VHF  Society,  c/o  Mr,  Mel  Lar^ 
son.  2429  N.W.  Viking  Court. 
Rochester  MN  55901. 

ROCHESTER  PA 
AUG  19 

The  Beaver  Valley  Amateur 
Radio  Association's  first  an- 
nual hamfest  will  be  heid  on 
Saturday,  August  19,  from  9  am 
to  5  pm  at  Brady's  Run  Park 
located  5  mites  north  of 
Rochester  PA  on  Route  51.  Ad* 
vance  tickets  are  $3.00  or  three 
for  sa.OO;  at  the  gate,  they'll  be 
$4.00  or  three  for  $10.00. 
Seller's  fee  is  Sl.OO—bring  your 
own  table.  There  will  be  a  flea 
market  for  new  and  used  equip- 
ment. Camping  spaces,  swim- 
ming, boating  and  fishing  are 
available  at  the  park.  Refresh- 
ments will  be  available,  Prizes: 
(1st)  Kenwood  TS-520S,  (2nd) 
Midland  13-500  2  meter  FM 
transceiver,  (3rd)  DenTron 
Super  Tuner.  Talk-in  on  25/85; 
check-in  on  52/52.  For  more  in- 
formation, write  Wayne  R, 
Sphar  WA3ZMS,  Secretary 
BVARA,  1200  Atlantic  Ave., 
Monaca  PA  15061, 


NEWBURGH  NY 
AUG  19 

The  Ml.  Beacon  Amateur 
Radio  Club  will  hold  its  5th  an- 
nual hamfest  on  Saturday, 
August  19,  9:00  am  to  5:00 
pm,  indoors  at  Stewart  Field, 
Newburgh  NY.  This  is  a  rain  or 
shine  event  with  a  flea  market 


and  auction^  Bring  your  own 
table.  Talk^n  on  37/97  and  52. 
Plenty  of  free  parking.  General 
admission  is  $1.00;  sellers, 
$2,00;  under  12  free.  For  addi- 
tional information,  contact  Ron 
Perry  WA2CGA,  Rd  1  Glen  Ave., 
Fishkill  NY  12524, 

REND  LAKE  IL 
AUG  19-20 

The  Shawnee  Amateur  Radio 
Association's  (SARA)  annual 
hamfest  will  be  held  August  19 
and  20  at  the  North  Marcum  Ac- 
cess Area  on  beautiful  Rend 
Lake  in  southern  Iflinois.  There 
will  be  prizes  and  a  large  flea 
market  with  no  charge  to  ven- 
dors. Complete  camping  and 
recreational  facilities  available. 
Taik-in  on  3.925, 146.25/,85,  and 
146.52-  For  more  information, 
write  or  call  Gary  Wheeler 
WB9SWG,  Box  229  RR  #2,  Car- 
ten/ille  IL  62918,  (618}-985-3397, 
or  Nick  Koenigstein  WB9ELP, 
2009  Gray  Dr.,  Carbondal©  IL 
62901,  (61  e)-549>5931. 

ABINGDON  VA 

AUG  19*20 

The  2nd  Annual  Bristol 
Hamfest,  sponsored  by  the 
Bristol  ARC,  Inc.,  will  be  held 
on  August  19th  and  20th  at  the 
New  Washington  County  Fair 
Grounds.  Route  #11,  Abingdon 
VA  24210-  The  event  will  be 
completely  indoors  wilh  45.000 
sq.  ft.  of  floor  space  and  ample 
parking.  Admission  is  $1.00  and 
flea  market  is  $2.00  extra.  Food 
and  drinks  on  premises,  with 
games  for  the  children,  and 
special  activities  and  prices  for 
the  ladies.  First  prize  is  a  Ten- 
Tec  Triton  IV  with  power  sup- 
ply. Ladles'  first  prize  Is  a  GE 
food  processor.  There  will  be 
various  other  prizes.  Talk-in 
01/61  and  07/67.  For  further  in- 
fo, send  an  SASE  to  Lowry 
Rouse  WD4ECF,  77  Bordwine 
Road,  Bristol  VA  24201  or  call 
(703)-669-3086. 

WARREN  OH 
AUG  20 

The  21st  Annual  Warren 
Hamfest  will  be  held  at  the 
Trumbull  KSU  campus.  Ohio 
Route  45  at  the  Warren  outer 
belt,  on  Sunday.  August  20. 
This  is  an  ARRL  approved  event 
which  wiii  be  held  rain  or  shine, 
dawn  to  dusk.  There  is  a  huge 
lawn  for  the  flea  market,  with 
parks,  lakes,  and  family 
camping  nearby.  S2.00  door 
prize  registration. 


HAMDEN  CT 

AUG  20 

The  WELI  Amateur  Radio 
Club's  second  annual  flea 
market  and  auction  will  be  held 
on  Sunday,  August  20  (rain  date 
August  27)  from  10:00  am  to 
4:00  pm  at  Radio  Towers  Park, 
Benham  St,,  Hamden,  Connect* 
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THE 
CRITIC'S 
CHOICE 


■^ 


^- 


-If 


DM170 

Active  Filter 
Demodulator 


i';j|lJCit  lin>?^"  pre  q>iBqi(P|fl  mi  [>M'lFU  WTTt 


mpH  win'vd 


Plm III  coip. 


P.O.   Box    976 


F5 


Top«k<St  Kansfis  66601 
(913)   214-01S8 


(lustef  c[ur^ 


CONNECTOR  ASSORTMENT 

$25.00  $23.50  ^^'^ 

Postpaid  lots  of  three 

Imcluder  5  PL2S9,  5-S0239,  5  UGI75,  5-UGl7i, 
I  -  PLZSe.  I  '  DM,  I  .  M3&8  2  -  MJ59.  t  ^  US255 
I  -  UG2n,    2  -  PLlStPO.    I  ^  IQZr  20.     r  -  Ughtring 

jMutA'  C^fpf  A  \/a3^  ace:&fitE<S  /  Send  fot  Ff9f  Cat^og 


CDAKIT 


P.O.   fiox    tOUA  Dumortf,   N.  X  07&Z0 

Circle  Q2\   on   Redder  Service  Card 


KEY  £ 


P.  O.  lOX  350A 


liCS     K14 

rttWECTADY,   N.  Y,   123© 


GOOD  PRICES 

Same  day  service  -  New  Merchandise  -  No  Surplus 


Linear  ICs 

CA32ID<-  Dual  CA3140  op  amp 
CA31  a9  FM  IF  £r«Bi 


SI  9SfeL 
39SM. 


Zener  Diodes  1  Watt  10% 


tN4739 
iN474Z 


9,1  V 
LZGV 


.28  H, 
.28  M, 


IN4743 
IN4746 
1N4749 


13.0  V 
18.DV 
24.0  V 


.29«. 


Transistors; 


PAPS  2322A      .25  eo.  5/Sl.OO     2N390^ 
MPS  2907A       25  ea.  5/ILOO      2N390fe 


2&ea.6/$L0Q 
25  ea  S/Sl.OO 


Seui  clwHc  tt  mcnfty  o^ir.  N.Y.S^  leddvoti  idd  4%  xdn  tw. 

11  00  ifupptiit  and  Iwodlrag  dur9e  For  ortfiri  under  HS-OQ. 

Send  .25  fw  cample ie  list  of  meictuindnieL 

$5.00  minimum  order. 


1 


i 


-<Kn,><^* 


^Us 


jW  3^-* 


0  -" 


-z**-*^ 


,-,-OJM>^ 


ALL  5     BAND    OPERATION     -      ONLY    ONE 
NEAT  SMALL  ANTEMNA    TOR  CONGESTED 
HOUSING     AND    APARTMENT     DWELLERS' 
LIGHT.  NEAT     -  ALMOST    INVISIBLE! 


FOR  ALL  MAKES     AMATEQR     HF    TRANS- 
MtTTERS  -  TRANSRECEtVERS  -  GUARAN- 
TEED FOR      2.0O0  WATTS     PEP     POWER 
FOR  NOVICE  AND  ALL  CLASS  AMATEURS' 


COMPLETE     Reidjr  to  put  up  with  30  fi.  Oicton  end    loppon  cottii'.  Wf.  3  9t%.,      V^X  5"  MOLDED 

RESONANT     TRAPS  -  itist  iwtich   your  trAmmitter  to  deilred  band  for   EXCELLENT  PERFORM  AISCCE' 

NO  TUNERS  OR  BALUNS  NEEDED*  CAN  BE  USED  JN  ATTICS.  TOPS  OF  BUILDINGS  INVERTED 
Vi  IN  MINIMUM  SPACE  NO  CENTER  SUPPORT  NEEDED,  NO  HAYWIRE  HOUSE  APPEARANCE 
COMPLETELY  ASSEMBLED  No  tuning  -  tutting  -  soldering  -  meaiupifig  -  iUST  HANG  IT,  AND 
USE  IT!  SWR     IS  L2  AT  RESONANCE     THOUSANDS   fN   USE  -   EASIEST    INSTALLATION! 

80-4 0-20-15-!  O  meter  bancl:%*-O02  ft.  wUh  30  ft.  RGSQU  cDax  -  cohhAttDr -Model  09850^  .  .  S4S,SS 
40-2O-t5-tO  meter  bands— 54  tt,  with  90  ft-  RG5BU  c&ai  -  connectof  -Mode)  lOOtBU  .  .  _  $46.35 
20-15-10  meter  b»nds —  26lt    with  90  tt.  RG50U    to»M  *  connecter  *  Model  1007BU $47  95 

Sertdi  only  S5.00  (cash.  ck,.  mo.>  and  p»f  pgitman  bal'ance  plus  COD  poftage  OR  SEND  FULL  PRICE 
FOR  POST  PAID  DEL  IN  USA  (Canada  n  SS.OO  e^ira}  tn  onJer  by  MAIL  OR  PHONE  with  Bank- 
Amenoard  VISA  ^MASTER  CHARGE  -OR  AM  EXP  G^«r  number  and  eft.  date. Fh  1-303-236-5333 
#eek  days  We  %tno  m  2-3  dar«  INFLATION?  PRICES  MAY  INCREASE  -  SAVE  -  ORDER  NOW 
INFO    AVAIL  ABLE    FROM     WESTERN  ELECTRONICS     Dcpt.     A7-   a      Kearnty.   Nebraska.  &eS4T 


Floor  Space-  35"  Wide  30 '  Deep 


...at  last... 
your  shack  organized! 

A  beautiful  piece  of  furniture  -  your  XYL  wifl  love  it! 

$13995  S-F  RADIO  DESK 

Deluxe  -  Ready  to  Assemble 

Designed  wWh  angled  rear  sheif  for  your 
viewing  com  Fori  and  ease  of  operatioa 

RNfSHES:  Walnut  Of  Teak  Stain, 

AlsoavailaWe  in  Unfinished  8irch,  Si  24.95. 

Additional  Inforrrtat^on  ort  RfX^uesL 

Checks,  Money  Orders ,  BankAmericard 
and  Ma&[ef  Charge  Accepied. 

F.O.B.  Culver  City.  (In  Calif.  Add  6%  SafoB  Taie.) 


L* 


A3dA  KEYSTONE  AVENUE  • 


S33 

S-F  AMATEUR  RADJO  SERVICES 

CULVER  CITY   CALIF   9023€  -  PHONE  (213J  837-4370 


NEW] 


•5-Band 


Trap  Dipole 


(80  thru 
10  Meters) 


Pfe-assembied 
Model  370-11 


Kn  (iftustratedy; 
Modef  370-12 


Power  rated  2kW  PEP,  approx.  1 1 0-ft  span 

Complete  With  •  wire  •  traps  • 
end  insulators  •  50ftRG-8/U, 
PL -2 59  connector  •  heavy 
duty  cast  aluminum  and  stea- 
tite  center  connector. 


At  your 
B&W  dealer. 


BiW 


4'Band(40thru10Ml 
55  ft  model  370-13 
also  available,  pre- 
assembted  only. 


Barker  &  Wilfiamson  Inc. 

lOCanat  Street  D  Bnslot,  PA  190071 
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FREQUENCY  COUNTERS 


By  populair  denrnnd  we  air«  continuiitif  to  offer 
a  Fa  ire  h  lid  Clock,  Moduk  FCS*S100A 
(lugfiested  retail  S20)  with  any  puidian  of  $99 
or  more  from  73  aiivertljemeiitJ. 


lU 


CO 

QC 

CO 


Pr«v]ouilr  kittKl  for  CTnCDrnm  Ine,  by  Hat-TraniK 

^XmnJEJZ  KITS:  CONSISTING  Of  EVERY  tSSENTlAL 
PAftT  NEEDED  TO  MAKE  YOUR  COUNTER  COMPLnE, 
HAL^fiOOA  7  DIGIT  COUNTER  W!TH  FRE^^UENCV 
RANGE  OF  ItRO  TO  600  MHz  FEATURES  TWO  IN 
PUTS;  ONE  FOR  LOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY:  AUTOMATIC  ZERO  SUPPRESSION, 
TIME  BASE  IS  LO  SEC  OR  ,1  SEC  GATE  WITH  OP- 
TIONAL 10  SEC  GATE  AVAILABLE  ACCURACY  :t 
.001%.  UTILIZES  10  MK^  CRYSTAL  5  PPM. 
COMPETE    Kfr  m«  149.00  rKM^  129.00 

HAL-30CA  7  DIGIT  COUNTER  WITH  FREQUENCY 
RANGt  Of  ItRO  TO  30O  MHz  FEATURES  TTiW  IN^ 
PUTS:  ONE  FOR  lOW  FREQUENCY  AND  ONE  FOR 
HIGH  FREQUENCY;  AUTOMATIC  ZERO  SUPPRESSION, 
TIME  BASE  IS  1.0  SEC  OR  .1  SEC  GATE  WITH  OP- 
TIONAL 10  SEC  GATE  AVAILABLE,  ACCURACY  ± 
.001%.  UTILIZES  10-MHl  CRYSTAL  5  PPM. 
COMPLETE  KIT  wu  124.00  now  109.00 

HAL'SOA  8-DlGIT  COUNTER  WITH  FREQUENCY  RANGE 
or  ZERO  TO  50  MHj  OR  BETTER.  AUTOMATIC  DECI- 
MAL POINT.  ZERO  SUPPRESSION  UPON  DEMAND. 
FEATURES  TWO  INPUTS  ONE  FOR  LOW  FREQUENCV 
INPUT,  AND  ONE  ON  PANEL  FOR  USE  WITH  ANY 
INTERNALLY  MOUNTED  HAl-TRONIX  PRESCALER 
FOR  WHICH  PROVISIONS  HAVE  ALREADY  BEEN 
MADE.  1,0  SEC  AND  J  SEC  TIME  GATES.  ACCURACY 
a:  .001%,  UTILIZES  10  MHz  CRYSTAL  5  PPM. 
COMPLETE    KIT  wat  124.00  now  109.00 


HAL-TRONIX  BASIC  COUNTER  KITS 
STILL  AVAILABLE 

THE  FOLLOWING  MATERIAL  DOES  NOT  COME  WITH 
THE  BASJC  KIT:  THE  CABINET,  TRANSFORMER. 
SWITCHES,  COAX  FtTTINGS,  FILTER  LENS,  FUSE 
HOLDER,  T  03  SOCKET.  POWER  CORD  AND  MOUNT- 
ING  HARDWARE. 

HAL-600X   (Same  Specifications  as   HAL'600A) $124.00 

HAL*300X   (Same  Spec tficat ions  as  HAL-300A)      f  89.00 

HAL-SOX     (Sam#  Specifications  as  HAL-50Aj fftS-OO 

PRE-SCALER  KITS 

HAL-O-SOOFRE  (Pre  dn  I  ted  GIO  board  and  alJ  com- 
ponents)        $19.95 

HAL-0-300P/A  (Same  as  above  but  with  preamp) 

$24.95 

HAL^-600PRE  (Pre  dniled  GIO  board  and  all  com- 
|>dnents)  S  34,95 


HAL  600PA  (same  as  SOOPR  except  with 


. .  $39.dS 


ATTN:  RADIO  CLUBS 

PtutSti  f&el  free  to  Inquire  about  quantity  discounte  on  any  of  the  HAL- 
TRONIX  Mta  for  your  Club  proj&cts.  Discount  schedule  ranges  from  IOV9  to 
25%  Impend Inq  upon  hovv  many  kits  will  be  required. 


^m^n^^^n^nmKm»^i^imi^f'00'f^''m^^>^mmmt^^ 


Hal-Tronix  H24 

p.  O.  BOX   1101 


wH«.^f^)wu^D  SOUTHGATE.  MICH.  48195 


WAZXH 


StflPPING 

INFORMATION: 


PHONE  (313)  285  1782 

ORDEl^S  OVER  115  00  WILL  BE  SKIPPED  POSTPAID 
EXCEPT  ON  ITEMS  WMEM  ACOITIONAL  CHAtCES 
AAE  REQUESTED  ON  ORDERS  LESS  THAN  SI5.00 
PLEASE  mCLUDE  ADDlTlOfiAL  $1.00  fOR  HA  NOLI  Kg 
AND  MAILING  CHARGES. 

SEND    SASE    FOR    FREE   FLYtR 


fcut.  General  admission  wlH  be 

S.50,  and  vendor  spaces  are 
$5.00  each.  For  further  informa- 
tion, contact  Mike  WA1PXM  at 
934-1063  or  Dave  WA1ZWB  at 
467-3258  (area  code  203). 

HUNTSVILLE  AL 
AUGaO 

The  North  Alabama  iiamfest 
will  be  held  on  Sunday.  August 
20, 1978,  at  The  Mall  in  Hunts- 
ville  AL,  There  will  be  prizes,  a 
large  flea  market,  an  ARRL 
forum,  MARS  meetings,  and 
ladies  activities.  A  hamfest 
supper  will  be  held  on  Saturday 
night*  For  more  information, 
write  to  N.A.H,A.,  PO  Box  423, 
Huntsville  AL  35804. 

MARSHALLTOWN  lA 
AUG  20 
The  Iowa  75  Meter  Net  will 
hold  its  annual  potluck  picnic 
and  hamfest  on  Sunday, 
August  20.  1978,  at  Riverside 
Park  in  Marshalltown,  Iowa, 
After  the  12:00  noon  meaL  there 
wilt  be  a  short  program  with 
awards  and  prizes  given  to  at- 
tending amateurs.  All  are 
welcome. 

LAFAYETTE  \H 

AUG  20 

The  Tippecanoe  Amateur 
Radio  Association,  Inc.,  will 
hold  its  eighth  annua)  hamfest 
on  Sunday,  August  20,  1978,  at 
the  Tippecanoe  County  Fair- 
grounds,  Lafayette,  Indiana. 
From  Interstate  65,  take  the  In- 
diana 25  South  exit  and  stay  on 
Indiana  25  to  the  fairgrounds. 
There  wilt  be  major  pre- 
reg^stration  ar^d  attendance 
prizes.  To  be  eligible  tor  pre- 
registration  prizes,  tickets 
must  be  purchased  in  advance 
before  August  10.  1978.  Plenty 
of  shaded  parking  with  easy  ac* 
cess  to  the  flea  market. 
Camping  on  the  grounds,  with 
linnited  electricity,  is  available 
from  Friday  night  through  Sun- 
day night.  Food  and  drinks  will 
be  available,  also.  Tickets  are 
$2.00  each  by  mail  or  at  the 
gate,  with  no  extra  charge  for 
the  flea  market  setup.  Talk-in 
on  146. 13/. 73  and  146.94 
simplex.  To  purchase  tickets, 
send  an  SASE  with  a  check  to 
Bill  Bayiey  WA9ZDI.  1021  Beck 
Lane,  Lafayette  IN  47905. 

MANSFIELD  PA 
AUG  26 

The  Tioga  County  ARC 
hamfest  will  be  held  on  Satur- 
day, August  26,  starting  at  9:00 
am  at  the  Tioga  Co.  Fair 
Grounds  on  Rt.  6  between 
Wellsboro  and  Mansfield  PA. 
The  $2.00  adm ission  is  good  for 
all  special  programs,  and  the 
XYL  and  children  are  free.  In  ad- 
dition to  the  usual  flea  market 
and  displays,  a  bingo  table  and 
other  items  of  interest  will  be 
available   for   the   ladies.  The 


Pennsylvania  Grand  Canyon  is 
within  a  short  distance.  Talk-in 
on  19/79.  52  simplex,  and  CB 
channel  5.  For  more  informa- 
tion, write  to  Denny  Vorhees 
WA3FWQ,  RD  #2  Box  117A, 
Mlllerlon  PA  16936. 

WENTZVILLE  MO 

AUG  27 

The  Saint  Charles  Amateur 
Radio  Club.  Inc.,  witi  hold  the 
SCARG  Hamfest  '78  on  August 
27  at  the  Wentzville  Community 
Club.  There  will  be  prizes,  food, 
and  fun— flea  market,  CW  con- 
test, free  bingo,  food,  beer,  and 
more.  Admission  will  be  $1  per 
car.  Talk-in  on  34^94  and  07/67, 
For  motel  and  camping  infor- 
mation, prize  lists,  dealer  reser- 
vations,  and  airport  pickup, 
write  to  SCARC,  PO  Box  1429, 
St,  Charles  MO  63301, 

LAPORTE IN 
AUG  27 

The  LaPorte  County  Summer 
Hamfest.  sponsored  by  the 
Michigan  City  and  LaPorte 
Amateur  Radio  Clubs,  is  Sun- 
day, August  27,  at  the  LaPorte 
County  Fairgrounds,  LaPorte 
IN.  Dealers  may  set  up  be- 
ginning at  6:00  am  and  the 
general  public  Is  welcome 
beginning  at  3:00  am.  Lots  of 
space  indoors  and  also  out- 
doors on  a  paved,  dust-free 
midway.  Free  tables  and  good 
food,  LaPorte  i$  50  miles 
southeast  of  Chicago  on  In* 
diana  #2.  Talk-in  on  .01/,61, 
,37/.97,  and  ,52  simplex.  Dona- 
tion is  S2.00  at  the  gate.  For 
more  information,  contact 
LPARC,  PO  Box  30,  LaPofte  IN 
46350. 

ST.  CHARLES  11 
AUG  27 

The  Fox  River  Radio  League 
Hamfest  will  be  held  indoors  at 
the  Kane  Co.  Fairgrounds  on 
Sunday,  August  27,  1970,  al 
8:00  am.  Activities  include  com- 
mercial sales  and  exhibits,  a 
used  equipment  market,  door 
prizes,  and  a  drawing  for  a  Ken^ 
wood  TS^520S  and  a  Midland 
13-500  transceiver.  Taiknn  on 
146.94.  Tickets  are  $2.00  at  the 
gate  and  SI. 50  in  advance.  For 
further  info,  contact  Don  Ber- 
ridge  WB9PAC,  2303  Deerfield 
Way,  Geneva  IL  60134. 

MORGANTOWN  WV 
SEP  3 

The  Monongalia  Wireless 
Association  will  hold  its  sec- 
ond annual  Mon  Ham  Gata  on 
Sunday,  Sepember  3,  1978,  at 
Westover  Park,  300  yards  off 
1-79,  near  Morgantown,  West 
Virginia.  The  activities  begin  at 
10:00  am  and  end  at  5:00  pm. 
Talk-in  on  16/76.  For  complete 
information,  contact  John  Cur- 
tis WB8AHH,  617  Willowdale 
Road,  Morgantown  WV  26505- 
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CALL  TOLL  FREE 


I 


228-4097 


Com  in  unicat  ions  Center 

443  N  48fh  Sfreei  csa 

Lincoln,  Nebraska  68504 
In  Nebraska  Call  (402)466'8402 


1-8 


I    I 


-6S4-6227 


C58 


n\\ 


18HT 


BanhAmericaro 


I 


Communications  Center 

▼rest 

W72N.RanchoDr}ve 
Las  Vegas,  Nevada  89W6 

In  Nevada  Call  (702)647-31  14 


HY-GAIN 


CUSHCRAFT 
ATB-34 

Regular         Special 


TH&DXX 

Super  Tliunderbird 

$249.95 

S  209.95 

TH3-MK3 

3ele,  10,  15,  20  Mtr.  beam 

199.95 

169.95 

Hy  Quad 

2ele.  Quad  10.  15,  20  Mtr. 

219.95 

189.95 

TH3-Jr. 

3ele.  10,  15,  20  Mtr.  beam 

144.50 

129.95 

18  HT 

Hy- lower  10-80  Mtr.  Vertical 

279.95 

239.95 

14AVQ/WB 

10-40  Mtr.  Trap  Vertical 

67.00 

57.00 

78AVT/WB 

10-80  Mtr.  Trap  Vertical 

97.00 

84.95 

203 

3ele.  2  Mtr.  beam 

12.95 

205 

5ele.  2  Mtr.  beam 

16.95 

208 

8ele.  2  Mtr.  beam 

19.95 

214 

14ele.  2  Mtr.  beam 
MOSLEY 

26.95 

Classic  33 

3eie.  10,  15,  20  Mtr.  beam 

232.50 

189.95 

Classic  36 

6ele.  10.  15,  20  Mtr.  beam 

310.65 

249.95 

TA-33 

3ele.  10,  IS,  20  Mtr.  beam 

206.50 

169.95 

TA-36 

6ele.  10,  15,  20  Mtr.  beam 

335.25 

279.95 

TA-33  Jr. 

3ele.  10,  15,  20  Mtr.  beam 

151.85 

129.95 

TA-40KR 

40  Mtr.  add  on 

CUSHCRAFT 

92.25 

74.95 

ATB-34 

4  file.  10.  15.  20  Mtr.  beam 

259.95 

209.95 

ARX-2 

2  Mtr.  Ringo  Ranger 

36.95 

32.95 

A147-20T 

2  Mtr.  Iwist 

59.95 

52.95 

A144-10T 

10  ele.  Twist  2  Mtr. 

39-95 

32.95 

A144-20T 

20  e(e.  Twist  2  Mtr. 

HUSTLER 

59.95 

52.95 

4BTV 

10-40  Mtr.  Trap  Vertical 

99.95 

82.95 

RM-75 

75  Meter  Resonator 

15.50 

13.50 

RM-75S 

75  Meter  Super  Resonator 

30.00 

26.50 

G6-H4-A 

6db.  2  Mtr.  Base  Cotinear 

WILSON 

67.55 

57.95 

System  One 

5  ele.  10,  15,20  Mtr.  beam 

274.95 

239.95 

System  Two 

4  ele.  10,  15,  20  Mtr.  beam 

219.95 

189.95 

CDE  ROTORS 

Ham  III 

SI  25.00 

T2X  Tail  Twister  S249.00 

CD -44 

SI  05.00 

'■:^^ 


nmmH 


MOSLEY  CL-36 


. 


]IP^ 


<^ 


•"5 


BINGO 

RANGER 


1 


4BTV 


We  carry  all  major  brands  of  ham  radios 

AT  DISCOUNT  PRICES 


Yaesu 
Ten-Tec  — 


Kenwood  —  Drake  —  ICOAA^  Dentron 


Swan  —  Tempo  —  Midland —  E.T.O,  —  Wilson 


master  chaige 
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Rohm  M  Harkey  W4CUG 
14401  Cabarrus  Rd, 
Charloiie  NC  2S2I2 


The  End  of  Autopatch 
Embarrassment 


-don't  get  caught 

with  your  Micoder'^^  down 


The  Heath  MicoderTM 
has  apparently  been  a 
popular  item  since  it  was 
put  on  the  market.  This 
combination  microphone/ 
tone  encoder  has  a 
capacrtor*tvpe  m  icro- 
phone  with  an  audio 
amplifier  built  into  the  car- 
tridge and  a  two-tone 
oscillator  all  enclosed  in 
the  microphone  case 
together  with  a  nine-volt 
battery.  Also  included  is  an 
LED/transistor  combina- 
tion which  indicates 
presence  of  the  low  tone 
oscillator  signal 

The  microphone  has 
been  a  great  success  and 
produces  beautiful  modu- 
lation on  the  two  meter  FM 
band,  but  the  encoder  has 


given  some  problems. 
Although  I  have  not 
specifically  pinpointed  a 
reason  for  unreliability  of 
the  encoder,  I  believe  that 
the  use  of  the  555  IC  in  a 
hostile  (mobile)  environ- 
ment is  the  biggest  culprit. 
Even  though  Heath  uses 
1-percent  precision  re- 
sistors in  the  feedback  net- 
word  to  obtain  the  desired 
output  frequency,  diffi- 
culty has  been  experienced 
in  obtaining  the  frequency 
tolerance  necessary  to  ac- 
cess various  repeater  auto- 
patches.  (See  K4IEM's 
review  of  the  Micoder  in 
the  August,  1977,  issue  of 
73  for  a  more  detailed 
discussion  of  construction 
and  performance.) 


ptEram^e 


m^iA  le} 


I  I  t 
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Fig.  t.  MC14410  encoder.  Notes:  (1)  All  resistors  are  Va  W. 
(2)  1N914s  are  soldered  in  a  string  arjd  installed  on  the  cir- 
cuit board.  (3)  The  crystal  is  in  an  HC6/U  holder. 


My  Micoder  was  built  in 
conjunction  with  the 
Heath  HW  2036  synthe- 
sized two  meter  trans- 
ceiver. Although  the 
Micoder  went  together 
without  difficulty,  the  out- 
put frequencies  were  just 
barely  within  the  tolerance 
specified  by  Heath.  After 
installation  of  the  rig  in  my 
car  (and  debugging  the 
2036),  the  encoder  would 
act  erratically  on  the  two 
most  popular  local 
repeaters.  Several  times,  t 
got  the  patch  up  and 
couldn't  get  it  back 
down  — a  very  embar- 
rassing situation,  especially 
when  no  one  was  around 
with  an  encoder  to  give  an 
assist.  Since  1  already  had 
one  of  the  Motorola 
MCI  4410  2-of'6  tone  en- 
coder ICs  from  some  other 
experiments,  t  decided  to 
design  a  PC  board  and  fit  it 
into  the  microphone  case. 
The  circuitry  of  the 
MCI 4410  is  very  simple 
and  presents  no  real  dif- 
ficulty getting  it  into  the 
microphone  case  with 
room  to  spare.  I'm  some- 
what surprised  that  Heath 
didn't  choose  this  way  to 
go,  considering  the 
simplicity,  parts  count  (13 
versus  36),  power  drain  on 
the  battery  (1.5  mA  versus 


12  mA),  and  the  lack  of  fre- 
quency adjustments  with 
the  MCI  4410 

The  circuit  that  I  am 
using  is  shown  in  Fig,  1. 
With  the  exception  of  the 
level  control,  there  are  no 
adjustments.  The  1  mega- 
hertz crystal  was  a  junk 
box  item  and  measured  239 
Hertz  high  when  used  in 
this  circuit,  A  small  trim- 
mer capacitor  could  be  in- 
stalled  across  the  crystal  if 
desired  to  put  it  right  on 
frequency,  but  I  didn't  feel 
it  was  necessary.  The  com- 
bining resistors  off  pins  2 
and  15  were  chosen  ar- 
bitrarily since  plenty  of 
output  was  available  The 
47k  resistor  on  the  output 
of  the  level  control  was  in- 
stalled  to  match  the 
microphone  circuit.  The 
only  minor  problem  en- 
countered was  the  power 
supply  of  the  Heath  circuit 
versus  the  MCI  4410  cir- 
cuit. The  14410  requires  a 
supply  voltage  in  the  range 
of  4  to  6  volts,  with  6  volts 
being  the  maximum  upper 
limit.  I  decided  that  it  was 
desirable  to  retain  use  of 
the  9-volt  battery  in  the 
mike  case  to  power  the 
audio  amplifier  in  the 
microphone  cartridge,  and, 
therefore,  some  means  of 
dropping  approximately 
3.5  volts  had  to  be  devised. 
Since  zener  diodes  in  this 
range  were  not  available  to 
put  in  series  with  the  bat- 
tery, f  elected  to  put  six 
1N914S  in  series  to  ac- 
complish the  same  pur* 
pose.  These  six  diodes  drop 
about  3.6  volts  under  the 
1.5  mA  load  and  provide 
approximately  5.6  volts  to 
the  14410.  This  arrange- 
ment works  beautifully,  is 
very  inexpensive  con- 
sidering the  cost  of  1N914S 
today,  and  does  not  waste 
power  (very  important  in 
today's  energy-conscious 
world). 

The  encoder  schematic 
is  shown  in  Fig.  1  together 
with  keyboard  connec- 
tions. Note  that  the  1 N91 4s 
are  soldered  together  in  a 
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LEVEL   ADJ.  TRIMMER  POT 
MOUNTED  ON  FOIL  SIDE  OF 
BOARD 


OUTPUT 


4.7K 


"string"  with  very  short 
leads  prior  to  mounting  on 
the  PC  board.  The  crystal 
and  output  level  trimmer 
are  mounted  on  the  foil 
side  of  the  board.  Mounted 
in  this  manner,  the  crystal 
ffts  nicely  between  the 
mounting  posts  of  the 
microphone  case  and  the 
trimmer  adjustment  is 
readily  accessible.  The 
MCI  4410  must  be  soldered 
directly  to  the  PC  board  to 
allow    clearance    for    the 


IN  9 14  s 


.047 


fig.  2,  Component  layout 


Chomerics  keyboard.  Like- 
wise, the  keyboard  pins  are 
soldered  to  the  PC  board. 
Before  soldering  the 
keyboard,  assemble  the  PC 
board  and  keyboard  into 
the  mike  case  and  check 
the  mounting  holes  for  the 
four  retaining  screws.  If 
necessary,  enlarge  the 
mounting  holes  in  the  PC 
board  to  ensure  proper  fit 
of  the  keyboard  and  PC 
board  Into  the  case.  The 
outer  foil  on  the  PC  board 


layout  serves  no  purpose 
other  than  a  trimming 
outline  for  the  board.  The 

component  layout  is 
shown  in  Fig.  2,  and  a  PC 
board  layout  is  shown  in 
Fig.  3.  Unused  pins  (#1,  #7, 
and  #11)  on  the  MCI  4410 
may  be  bent  up  out  of  the 
way  or  cut  off. 

After  completion,  sofder 
the  red,  black,  and  orange 
wires  from  the  mike  case  to 
the  pad  on  the  PC  board 
and  you're  ready  to  give  it 


t 


iOM 


CRYSTAL- 
MOUNTED  ON 
FOIL    SIDE 
OF   BOARD 


a  try  Adjust  the  level  pot 
about  midway  and  try  the 
local  autopatch.  Either  in- 
crease or  decrease  the 
level  adjustment  as 
necessary  to  obtain  the 
proper  deviation.  My  2036 
requires  about  90  mV  for 
reliable  operation  of  the 
encoder. 

My  encoder  has  worked 
without  fail,  and  I  recom- 
mend it  to  anyone  having 
trouble  with  the  Micoder 
circuitry, ■ 


Fig.  3,  PC  board 
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Call  Toll  Free 
For  Kenwood 


'O  'C?  ^tS" 


The  NEW  KENWOOD 
R-820  triple-conversion 
receiver 

The  R-B20  covers  160  thru  10  meters 
pfus  several  shortwave  broadcast 
bands  Features:  •  S.33  MHz,  4S5  kHz, 
&  50  kHz  IFs  •  Digital  readout  •  Notch 
filter  •  IF  shift  •  Variable  bandwidth 
tuning  •  Noise  blanker  •  Stepped  RF 
attenuaior  •  25  kHz  calibrator  •  BIT 
switch  •  Modes:  AM.  CW.  USB.  LSB 
RTTY  •  Transceive  separate  switch 

1049,00  list  prtce  Call  for  quote. 
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KENWOOD 
TS-820S  transceiver 

Ttie  NEW  Kenwood  TS-&20S  features  a 
factory  installed  digital  frequency 
readout  *  160  thru  10  meter  coverage 

•  Integral  IF  shift  •  RF  speech 
processor  •  VOX  •  No^se  btanker 

•  PLL    •  Built-in    25    KHz    calibrator 

•  CW  side  tone  &  semi* break -m  •  IF 
OUT.  RTTY.  a  XVTR  •  Phone  patch  IN 
and  OUT  terminals- 

1098.00  list  price  Call  for  quote 
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KENWOOD  TS-700SP 

all  mode  2m  transceiver 

IncTudes  SSB,  CW.  FM  AM.  Semi- 
break- in  CW.  Features  •  Sidelone 
monitor  •  Digital  frequency  readout 
•  Receiver  preamp  and  600— KHz 
repeater  offset  operation  w«thin  all  2m 
repeater  subbands  including  the  new 
1445-14&.S  MHz  subband  •  10  watts 
RF  output  complete  with  AC  &  DC 
power  supply 

729.00  hst  price  Call  for  quote 


KENWOOD  MC-35S 
dynamic  mic 

The  MC-35S  15  a  50  K  ohms.  im- 

pedance, dynamic  hand  held  mic.  A  2- 
position  switch  lets  you  operate  in  a 
quiet  mobile  or  fixed  station  or  select 
noise  cancelling  for  use  in  high  am- 
bient notse  environments  MC'30S 
same  as  MC-35S  but  500  ohms,  low 
impedance  for  TS'7400/75DO 


24.95  Call  tor 


yours  today 


KENWOOD  MC-50 
desk  microphone 

The  MC-50  dynamic  mike  has  been 
designed  expressfy  for  amateur  radio 
operation  •  Complete  with  PTT  & 
LOCK  switches  •  Easy  conversion 
from  HI  to  LOW  impedance*  Uni  direc- 
tional •  Mike  plug  on  coil  cord  for 
instant  hook-up  to  any  Kenwood  rig 

39.50  list  price.  Call  for  quote 
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KENWOOD  TR-7400A 
sm  FM  transceiver 

Features   ■  CTCS  provjsior^s.  encode 
and  decode  •  25  watt  output   RF 

•  Sohd^slate final  stage*  LED  readout 

•  PLC    gives    800    discrete   channels 

•  Repealer  offset  circud  •  PLL  unlock 
protection  c»rcuU  •  MOS  FET 

399.00  list  prtce.  Call  for  quote. 


Remember,  you  can  call  TOLL-FREE:  1'800-633-3410  m  U.S.A.  or  call  1-800-292-8668  in 
Alabama  to  place  your  order  Store  hours:  9:00  AM  til  5:30  PM,  Monday  through  Friday. 
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MAIL  ORDERS   PO^  BOX  11347  BIRMINGHAM   A L 35202  •  STREET  ADDRESS   2808  7TH  AVENUE     SOUTH  BIRMINGHAM   ALABAMA  35233 


Cal  I  Tol  I  Free 
For  Drake 


cdSS 


.^^^ 


DRAKE  TR-7/DR7 
HF  transceiver 

TR-7  is  solid-state,  continuous 
coverage  and  synthesized,  TX  or  RX 
SSB.  CW.  RTTY,  or  AM  independently. 
Noise  blanker  Special  high  power 
solid-state  PA.  Internal  test  facilities:  S- 
meter.  RF  wattmeter.  VSWR  bridge, 
and  digital  freq  counter  reads  to  150 
MHz  for  tests  RIT  Power:  250W  PEP 
tnpul  Frequency:  15  to  30  MHz. 

1072.00  hsi  price.  CaiJ  for  quote 


-^. 


DRAKE 
1525  EM 
microphone 

The  autO'patch  encodef  and  micro- 
phone are  a  single  unit,  fully  wired  and 
ready  to  use  •  High  accuracy  I C  tone 
generator,  no  frequency  adjustments 

•  High  reliability  Dtgitran"   keyboard 

•  Power  for  tone  encoder  from 
transceiver  via  mic  cable  •  Encoder 
audio  levBt  adjustable  from  tmV  toSmV 
with  internal  potentiometer*  Low  out- 
put impedance  •  4-pm  plug, 

49.95  Call  tor  yours  today 


DRAKE  TR-33C  2m 
transceiver 

•  12   channel    provision    {2  supplied) 

•  All  PET  ffOnt-end  crystal  fitter  for 
superb  mtermod  rejection  •  Nt-Cad 
ceiis  supplied  ♦  Buill-jn  chargef  ♦  Low 
power  dram  c»rcuit  on  squelched 
receive  •  Lighted  dial  when  using  ex- 
ternal power 

229.00  list  price  Call  for  quote 


DRAKE  MN-2000 
matching  network 

•  Frequency  coverage:  3,5  to  4.0  MHz, 
7.0 to  7.3  MHz  14,0  to  1 4.35  MHz.  21 .0  to 
21-45  MHz.  28,0  to  29  7  MHz  •  input 
impedance:  50  ohms  res*st*ve  •  Inser- 
tion loss;  0.5  d8  or  tess  •  Wattmeter 
accuracy  5%  of  reading  •  1000  watts 
RF  continuous,  2000  W  PEP 

250.00  list  price  Cafj  for  quote 


jOf 
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DRAKE  MN-4C 
matching  network 

New  MN-4C  features:  160  thru  10 
meters  coverage  •  Matches  coax  FED. 
long  wire,  or  balanced  line  antennas 
with  optional  4  1  balun  (24  95) 
•  Handles  250  watts  continuous  RF 
output  •  Built-m  RF  watt  meter/VSWR 
bridge  •  Unique  "low-pass  filter" 
<Sessgn  provides  significant  harmonic 
reduction  to  fight  TVi 

165.00  list  price  Call  for  quote. 


DRAKE  R*4C  receiver 

R-4C  has  same  coverage  as  the  T-4XG. 
plus  any  SOO  KHz  range  between  1  5 
and  30  MH2  •  Also  use  for  MARS. 
WWV.  CB.  Marine  &  Shortwave  recep- 
tion •  Linear  permeability-iuned  VFO 
•  3  AGC  release  times  •  Crystal  lattice 
filter  in  fjrst  IF  prevenis  corss- 
modulation. 

699.00  list  pnce  Call  for  quote 


Remember,  you  can  Call  Tol!  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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MAIL  ORDERS  P  O   BOX  11347  B*RM*NGHAM.  AL  35202  •  STREET  ADDRESS  2808  7TH  AVENUE.  SOUTH  BIRMINGHAM.  ALABAMA  35233 


Call  Toll  Free 
For  Dentron 


DENTRON  MT-3000A 
antenna  tuner 

The  MT-3000A  is  Oentron's  "ultimate 
tuner"  Tgr^esScoax,  random  ware  and 
balanced  feed  syslem,  just  select  the 
one.  Handles  m  excess  of  3KW  PEP 

•  Built-m  50  ohm  -  250W  dummy  load 

•  Dual  yvatt  meters*  3  core  heavy-duty 
Balun. 

349.50  Jist  price  Call  for  quote 


DENTRON 

MT-2000A  antenna  tuner 

An  economical,  lull  power  tuner 
designed  to  handle  v(rtually  any  type  of 
antenna  Feaiures  •  Continuous  tun- 
Fng  1  e  to  30  MHz  •  Handles  a  full  3  K W 
PEP  ■  Front  panel  coax  bypass 
switching  •  Built-in  3-core  balun 
Front  panel  grounding  switch 

199.50  hsi  price   Call  for  quote 


DENTRON 
Big  Dummy 
Load 

Tune-up  oft  the  air  with  Dentror>  s  Big 
Dummy  Load  AM  full  powt^r  dummy 
load,  a  has  a  flat  SWR,  fulf  fn*qy<*ncy 
covefage  from  1  B  lo  300  MHz  A  hiqh 
grade  mduslnal  cooling  oil  is  furnished 
with  the  unit  Fully  assembled  and 
warrantied  Heip  cut  Out  the  QRM  tac 
lor  NOW^ 

29.50  Call  fof  yours  today 


DENTRON  All  Band 
Doublet  antenna 

•  Has  a  total  length  of  130  feet  04  ga 
stranded  copper)  •  Center  fed  through 
100  ft  ot  470  ohm  PVC  covered  balanc- 
ed transmrsston  tine  •  Assembly  com- 
plete •  Tune  10  thru  160  with  one 
antenna  •  {Requires  antenna  tuner), 

24.50  Cafi  for  yours  today 


DENTRON  MLA-2500 
linear  amplifier 

•  Continuous  duty  power  supply  •  160 
Ihm  10  meier  coverage  •  2000  •  waits 
PEP  input  on  SSB  •  1000  watts  DC 
tnput  on  CW  RTTY,  SSTV  •  Two 
eKternat-anode  ceramtc  metal  iriodes 
operating  in  grounded  gnd  •  Covers 
MARS  wo  modifications  •  50  ohm 
inpul/ouput  impedance  •  Byiif-m  RF 
watt  meter 

799.50  list  price  Call  for  quote 


DENTRON  MLA-1 200 
linear  amplifier 

Trie  MLA-1 200  is  designed  to  fill  the 
gap  between  your  barefoot  transc^nvef 
&  a  full  2  KW  amplifier  •  Stngd^ 
e^iernal-anodif  ceramic  metal  Irrodi^ 
yields  12D0  watts  PEP  on  SSB  a  1000  W 
DC  on  CW  •  Most  other  features  sami* 
as  MLA  2500  •  AC  power  Supply  is  list 
priced  at  159  50  •  DC  power  supply 
available 

399.50  list  price  Call  for  quote 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  USA   or  call  1-800-292-8668  ir 
Alabama  to  place  your  order.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  through  Friday 
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MAIL  ORDERS.  PO  BOX  11347  BIRMINGHAM  AL  35202.  STREET  ADDRESS  2808  TTh  AVENUE     SOUTH  BiRMINr.HAM  ALABAMA  3V33 


Call  Toll  Free 
For  Yaesu 
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YAESU  FT'901DM 

HF  transceiver 

Check    these:    •  Reject    tuning 

•  Variable    IF   band   width   tuning 

•  Audio  peak  frequency  tuning 

•  Digital  LED  frequency  display 
w/memory  for  TX  &  RX.  no  external 
VFO  required  lor  split  frequer^cy 
operation    •  8utU-in   Curtis    keyer 

•  Rugged  GE  6146B  final  tubes  •  160 
thru  10  meter  coverage  &  much  more" 

1299.00  list  price  Call  for  quote- 


o 
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YAESU 

FT-101E  transceiver 

pT-loiE  is  con^pletely  soHd-state 

•  Coverage:  1 60  thru  1 0  meters  •  Buitt- 
in  AC/OC  power  supplies  •  Buitt-in  RF 
speech  processor  •  260  watts  PEP  on 
SSB.  180  watts  on  CW.  80  watts  on  AM 

•  Solid-state  VFO  •  VOX  •  Auto  break- 
rn  CW  sidetone  •  WWV/JJY  recaption 

•  Heater  switch. 

799.00  list  price  Call  for  quote. 
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YAESU  FT-7 

HF  transceiver 

The  NEW  FT-7  features:  •  Frequency 
coverage,  tOthru 80 meters •  Sensittvi- 
ty:  0.5   micro  volts  for  S/N  20  dB 
•  Emissions:   LSB,  USB,  CW  •  Input 
power:    20    watts    DC    •  Completely 
solid*state.  single  knob  tune-up*  Xlal 
calibrator  built-in  •  Sem^-break-in  with 
sidetone*  Receiver  offset  tunings  Ex- 
tfemely  compact  for  installatton  under 
dashboard 

499.00  fist  once  Call  tor  quote 
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YAESU  FL-2100B 
linear  amplifier 

The  FL-2100B  has:  •  1200W  PEP  •  In- 
put on  80-10  meters  •  Easy  primary 
voltage  change:  117  to  234  VAC*  Dual 
meters  for  plate  current  &  voltage  •  Ad- 
justable SWR  meter  •  individually  tun- 
ed input  coils  on  each  band  *  Drive 
requirement:  30  to  lOOW 

479*00  list  price.  Cat!  for  quote. 


YAESU  QTR»24 
world  clock 

Features  world  time  at  a  glance.  Time 
in  any  principal  city  or  time  zone,  can 
be  co-ordinated  with  local  time  on  a  24 
hour  basis.  The  Time  Zone  Hour  Disc 
automatically  retains  the  correct  time. 
Uses  one  "C  battery, 

30.00  Call  for  yours  today 
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YAESU  YH-55 
Headphone  set 

Comes  equipped  with  a  soft  pad  for 
long  hours  of  listening  with  maK^mum 
comfort  Compaiibie  with  all  Yaesu 
equipment  8  ohms  impedance. 

15.00  Call  for  yours  today. 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday 
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WAIL  ORDERS:  P  O   BOX  11347  BIRMrNGHAM.  AL  35202  •  STREET  ADDRESS  2808  7TH  AVENUE       SOUTH  BIRMINGHAM.  ALABAMA  3523^ 


Call  Toll  Free 
For  Swan 


SWANTB4HA 

4  element  tri-band  beam 

M  four  elements  active  on  alt  three 
bands  The  heavy  duly  TB4HA 
leal y res  •  Gam  9crB  •  Front  to  back 
24-26  dB  •  Boom  length  24'  •  Longest 
eiemeni  28  ft  10  in  'Wind  surface 
area  6  sq  ft  •  10-16-20  meters. 

259*95   list  price   Call  for  quote. 
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SWAN  TB3HA 

3  element  tri-band  beam 

The  heavy  duty  TB3HA  features  Gam 
edS  •  Front  to  back  20*22  dB  •  Boom 
lenglh  16  •  Longest  element  28"2" 
•  Wind  surface  area  4  sq  ft,  •  tO- 15-20 
meters. 

199.95  list  price  Call  for  quote 


1040V  GOLDEN 
SWAN  vertical 
antenna 

The  heavy  duty  omni- 
directional  1040V 
features  High-Q  ad* 
fustabie  traps  preci* 
Sionset  for  max  radia- 
tion efficiency  on  each 
band  with  low  VSWR 
Oesigr^ed  lor  52  ohm 
coaxrai  *  Base  moun- 
ting hardware  mciud- 
ed  •  10-40  meier 
operation  <75  meter  75 
'  MK  resonator  opdonal 
39  95} 


122,9S  list  price  Call  for  quoie 


SWAN  WM-3000 
predsion  PEAK/RMS 
wattmeter 

Read  forward  or  reflected  power  Wiih 
maximum  accuracy  from  3  5  to  30  MHz 
•  RMS  readings  available  w^th  the  flick 
of  a  swrlch  •  Four  scales  from  9  to  2000 
watts  Requires  1 1 7V  AC  power  source 

87.95  Gail  tor  yours  today 


SWAN  WMM200  SWR 
and  power  meter 

Designed  tor  mobile  operaiton  and 
jiluminated  for  night  operation  •  Direc- 
tional coupler  measurmg  method 
•  Impedance  50  ohms  •  Power  range 
0-20  watts  and  200  walls  m  the  second 
range  •  VSWR  11-31 

45.95   Call  tor  yours  today 


SWAN  WM200A 
through-line  wattmeter 

Reads    20    and    200   watt    scales 

•  Includes  expanded  VSWR  scale 

•  Reads  PEP  or  RMS  values  •  Direc- 
tional Coupler  permits  readmg  of 
forward  or  reflected  powe*^  from  50- 1 50 
MHz  •  Requtres  t17  VAC  m  peak 
reading  posHion 

67.95   Call  for  yours  today 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  USA   or  call  1-800-292-8668  in 
Alabama  to  place  your  order.  Store  hours:  9:00  AM  til  5:30  PM,  Monday  through  Friday 
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MAIL  ORDERS   PO   BOX  11347  BIRMINGHAM  AL  35202  *  STREET  ADDRESS  2fl08  7TH  AVENUE       SOUTH  BiRMtNGHAM   ALABAMA  3^233 


Call  Toll  Free 

For  KLM 


KLM  PA*15-80BL  2m 
solid  state  amplifier 

Designed  for  SSB  or  FM  Broad  band, 
no  tuning  is  required  •  15  watts  input 
gives  80  waits  output  at  S  amps 
•  Reverse  polarity  and  thermal  protec- 
Iron. 

189.9S  list  price  Call  for  quote 


KLM  PA-10-160  BL 
solid  state  amplifier 

Designed  for  SSB  or  FM  Broad  band, 
no  tuning  is  required  •  10  watts  input 
gives  160  watts  output  at  22  amps 
•  Reverse  poianty  and  thermal  protec- 
tion. 

229.95  list  prrca.  Call  for  quote 


KLM'144-148-8 

2m  8  element  beam 

Features  •  Gam  12.5  dB  •  Frequency 
range  144-148  MHz  •  VSWR  less  than 
1  2  1  •  Boom  length  7  25  ft  •  Cenier 
mounting  •  Feed  impedance  50  ot^ms 
balanced  •  Salun  144-148-50  opt^onaf 
24  95 

29«95  Call  lor  yours  today 


KLM'420-470-14 
14  element  beam 

Features  •  Gain  13  7  dbi  •  Frequency 
range  420*470  MHz  *  VSWR  iess  than 
1  2:1  •  Front  to  back  ratio  20dB  mm 
•  Boom  length  4.75  ft  •  Center  or  end 
mount  *  Feed  impedance  50  ohms 
balanced  •  Salun  420-470-50N  op- 
tional 24.95. 

31 .95  Call  for  yours  today. 


KLM-28-30*6  10  meter 
6  element  "Big  Sticker" 
antenna 

»  Gam  11  dB  plus  or  mmus  0.3  db 

•  Frequency  range  28-30  MHz  •  Front 
to  back  30dB  typical  •  VSWR  less  than 
1,5:1  •  Longest  element  18  33  *  Boom 
length    27.52'   •  Wmd   area   4   sq,    ft 

•  Feed  impedance  200  ohms  balanced 

•  KLM-3-60-4:1  Balun  optional  24.95. 

161.95  list  price.  Call  for  quote. 


KLM-144-148-4 

2m  4  element  beam 

•  Frequency  144-148  MHz  •  Gam  9dbi 

•  VSWR  less  than  1.21  •  Boom  length 
2.5'  •  Center  or  rear  mountmg  •  Feed 
impedance   200  ohms  balanced 

•  Balun  144^148-100  optional  24.95. 

22.95  Calf  for  yours  today. 


Remember,  you  can  Call  Toll  Free:  1-800-633-3410  in  the  U.S.A,  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Store  hours:  9:00  AM  til  5:30  PM.  Monday  thru  Friday 


V/SA 


• 


I 


I 


MAIL  ORDERS:  RO  BOX  1 1347  BIRMINGHAM,  AL  35202  ♦  STREET  ADDRESS  2808  7TH  AVENUE,     SOUTH  BIRMINGHAM  ALABAMA  35233 
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Do  It  All 


f/ 


Digital  Clock 


it's  even  programmable 


Fred  Bfechman  K6UGT 

23958  Archwood  Street 
Canoga  Park   CA   92304 


Electronic  digital  clocks 
have  gone  through  an 
interesting  evolution  in  the 
last  10  years.  In  the  mid- 
1960s,  if  you  wanted  to  build 
a  six-digit  clock  with  standard 
integrated  circuits,  it  tool<  at 
least    12   ICs   and  about   70 


other  discrete  parts,  plus  a  tot 

of  wiring  -  and  the  parts  cost 
at  least  $75!  Then  just  a  few 
years  ago,  "clocls  chips''  - 
integrated  circuits  specifically 
designed  for  the  task  -  made 
it  possible  to  build  a  simple 
six-digit  clock  with  only  one 
IC  and  a  small  number  of 
other  parts,  for  a  total  parts 
cost  of  less  than  $15,  It  sim- 


ply told  the  time,  accurately, 
to  the  second.  Then,  respond- 
ing to  market  demand  for 
more  varied  performance,  de- 
sigjis  started  becoming  more 
sophisticated.  Today  you  can 
find  a  number  of  clock  de- 
signs with  extra  features,  such 
as  an  alarm  or  a  "sleep" 
switch  to  turn  off  a  radio 
after  a  preset  period, 

Perhaps  the  most  out- 
standing cKampIc  of  a  digital 
clock  kit  offering  a  large  vari- 
ety of  optional  features  that 
would  be  of  particular  inter- 
est to  hams  and  CBcrs  is  the 
System  5000  Programmable 
Oock  Kit  in  its  "basic"  form, 
available  from  Digital 
Concepts  Corporation,  249 
Route  46,  Saddle  Brook,  New 
jersey  07652,  for  $3435  plus 
5%  shipping  and  handling. 
This  kit,  complete  to  the  line 
cord,  solder^  and  even  solder 
wick,  features  a  bright  ¥2'*- 
high  4-digiL  fluorescent  dis* 
play  with  high  visibility  under 
high  ambient  lighting. 

With  the  appropriate 
switches,  you  can  **program" 
any  or  all  of  the  following 
functions; 

•  12-  or  24-hour  display 

•  Set  hours  and  minutes 
independently,  either  forward 
or  reverse 

•  Display  month  and  day 
with  a  4-year  calendar  that 
only  needs  correction  on 
February  29  of  a  leap  year 

•  Display  alternate  time 
zone,  such  as  ZULU  (GMT), 


Completed  dock  with  cabinet  top  removed*  Slots  in  base  hold 
front  and  rear  panefs.  Foruvrd  and  reverse  time-setting 
switches  are  on  the  front  panel;  1  ]  other  switches  ore  on  the 
rear  panel.  The  battery  on  the  left  side  maintains  all  time 
registers  in  memory  when  power  fails.  The  speaker  is  used  to 
sound  an  alarm  at  either  of  the  two  alarm  settings. 


The  rear  panel  contains  most  of  the  function  switches^  with 

the  forward  and  reverse  time-setting  switches  on  the  front 
paneL 
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REAR  CONTROL   PANEL  -  ^ffO^fT   VfEW 


ALARM  I 


WOLD 


©         [I 


0  m 


© 


S£CDND5 


TOtt/RELAYTOWe  STVOT 

©     SJ     CD 


©in  0 


ALAPiiM   ENABLE 

J    OFF  £  fliiiJ 


\: 


11 


G         0 


SNOOZE 


C*LENl>A« 


i-BAOWN- 


&LIDE  \ 

awiT-CHES 

I 


I      llfll      I  *SP   3-PQSITION 


I 


OUAfl-D    TO    PflEVENT 
RESET    IN    EPfrOR 


-DPST    POSH -BUTTON   SWITCH 


■  NOFTHALUY-OreH    Pl^SH -BUTTON 
SWITCH      SPST 


0         rSCFttW 


Fig.  h 


on  command^  while  retaining 
local  time  in  memory 

•  Activate  two  alarms 
independently,  each  with  its 
own  time  setting,  to  trigger  a 
relay  or  a  tone,  or  a  relay 
followed  by  a  tone  eight  min- 
utes later 

•  Reactivate  the  relay  at 
precise  10-minute  intervals  af- 
ter either  alarm  setting,  such 
as  for  a  reminder  to  identify 
with  your  call  letters 

•  Activate  the  relay  for  a 
preset  time  up  to  59  minutes 
to  power  ac  or  dc  external 
circuits  or  devices 

•  Select  local  Daylight  Time 
or  Standard  Time  without 
affecting  the  alternate  time- 
zone  setting 

•  Display  seconds  on  com- 
mand 

•  Hold  count  on  command, 
for  precise  time  setting 

•  Reset  all  circuits  to  "zero*' 
and  off 

Two  switches  and  a  speak- 
er are  included  in  the  basic 


kit,  with  eight  additional 
switches  available  as  an  op- 
tion for  $3.75.  A  relay  option 
kit,  which  includes  a  minia- 
ture 700- Watt  relay  and  the 
interface  components,  costs 
$4,  An  extremely  well-made 
and  attractive  assembled 
hand- finished  solid  walnut 
cabinet,  with  a  colored  plastic 
faceplate  and  a  textured  plas- 
tic back  panel,  sel!s  for  $11. 
To  operate  this  clock  mobile 
from  a  12-volt  dc  supply,  a 
Quartz  Time- Base  Kit  is 
$6.95,  A  vinyl  walnut  cabi- 
net, including  faceplate  and 
rear  panel,  is  $5,95. 

This  clock's  "brain"  is  the 
4frpin  DCC-7302N  integrated 
circuit.  The  outputs  operating 
the  display  are  direct  drive 
(eliminating  transistor  driv- 
ers) and  nonmultiplexed,  so 
no  RFI  (radio  frequency 
interference)  is  generated  — 
particularly  important  in  a 
ham  shack  or  a  car.  This  IC 


The  rectangular  cutouts  for  the  switches  were  cut  with  a  hot 
knife  in  the  plastic  rear  panel.  A  solder  lug  blocks  the  reset 
switch  to  present  accidental  closure. 
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has  so  many  possible  combi- 
nations of  features  that  Dig- 
ital Concepts  includes  an 
8- page  specification  sheet 
showing  all  the  possible  op- 
tions. Also,  to  aid  the  builder, 
separate  assembly  and  pro- 
gramming manuals  are  pro- 
vided. Although  these 
manuals  are  not  as  detailed  as 
Heathkit  manuals,  they  are 
far  better  than  most  other 
clock  kit  distributors  provide. 

The  fluorescent  display  is 
a  bright  blue-green  and  will 
shine  cleaHy  through  most 
colored  filters*  A  very  effec- 
tive automatic  brightness  cir- 
cuit dims  the  display  to 
match  the  surrounding  light 
On  most  display  functions, 
the  colon  blinks  at  a  1  Hz 
rate,  giving  life  to  the  display, 
and  allowing  the  viewer  to 
count    off    seconds.    In    the 


12-hour  format,  "pm'*  is  dis- 
played, which  means  the 
alarms  can  be  set  to  repeat 
every  24  hours,  not  1 2  hours 
like  most  clocks.  Should  the 
power  fail,  the  entire  display 
will  flash  on  and  off  when  the 
power  returns,  to  alert  you  to 
the  incorrect  time  readout.  A 
9-volt  battery  acts  as  a  back- 
up on  power  failure  to  retain 
all  time  settings  in  memory 
until  power  returns;  it  does 
not  count  during  power  fail- 
ure, but  freezes  the  time 
registers* 

Building  the  clock  in  its 
basic  form  is  easy.  The  in- 
structions, together  with  a 
top-quality  PC  board  very 
clearly  silk-screened  to  show 
all  part  locations  and  optional 
switch  points,  make  assembly 
straightforward.  Most  parts 
come  in  identified  envelopes 
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Eight  extra  switches  are  available  as  an  option  —  or  use  your 
own  switches. 
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referred  to  in  the  instructions 
as  they  are  required  Even 
cut,    stripped,    and    formed 


jumper  wires  are  provided [ 
Although  if  youYe  really 
careful  in  your  soldering  you 
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F/^iL  3.  Generalized  circuit. 


won't  need  It,  two  strips  of 
"solder  wick'*  are  provided  in 
case  you  need  to  remove  sol- 
der bridges  or  components.  If 
youVe  never  used  solder 
wick,  you'H  rually  appreciate 
it  when  you  do! 

The  basic  assembly  will 
only  take  you  about  XVi 
hou(3,  at  which  time  you'll 
have  an  operating  clock.  The 
stumbling  block  comes  when 
you  try  to  decide  which  op* 
tions  you  want  to  include  -- 
there  are  so  many!  I  decided 
to  use  the  following:  12- hour 
display,  duplicate  time,  both 
alarms,  tone  and  relay  plus 
tone,  10- minute  reset  on 
alarms,  count  inhibit^  month- 
day  calendar,  one-hour  relay 
countdown,  forward  and  re- 
verse time  setting,  Sundard 
and  Dayli^t  Time  selection, 
seconds  display,  and  reset 
This  took  six  SPST  normally- 
open  push-button  switches, 
six  SPST  slide  switches,  two 
DPST  normally-open  push- 
button switches,  and  one  SP 
3  position  slide  switch. 
Toggle  switches  could  be  used 
instead  of  slide  switches,  at  a 
considerable  increase  in  cost- 
I  put  the  time-setting 
switches  on  the  front  panel, 
all  the  rest  of  the  switches  on 
the  back  paneL  It  took  care- 


ful arranging  of  the  switches 
to  fit  them  on  the  rear  panel, 
as  shown  in  the  Fig.  1  layout. 
Fortunately,  ribbon  cable  — 
20  color-coded  wires  in  a  flat 
parallel  cable  —  is  provided  in 
the  kit.  This  allows  you  to 
wire  between  the  PC  board 
and  the  switches  in  an  orga- 
nized manner,  rather  than 
having  a  rat's  nest  of  wires. 
Yoy  should,  however,  take 
the  time  to  plan  the  switch 
wiring  by  making  a  wiring 
diagram,  such  as  Fig.  2, 
showing  wire  colors.  This  will 
help  keep  the  assembly  neat, 
and  it  will  give  you  a  *Voad 
map^'  for  any  troubleshooting 
later  on,  1  divided  the  ribbon 
cable  into  two  strips  of  ten 
wires  each  (since  the  colors 
repeat  every  10  wires)  and 
called  them  ''!**  and  "2*'. 
Therefore,  my  wire  colors  on 
the  diagram  show  a  number  1 
or  2  before  the  color  to  desig- 
nate the  wire  strip.  The  other 
end  of  each  wire,  of  course,  ts 
connected  to  the  proper 
point  on  the  PC  board.  The 
time-setting  switches  fit 
nicety  on  each  side  of  the 
display  on  the  front  panel, 
with  the  forward-setting 
switches  on  the  right  side 
{looking  from  the  front)  and 
the     reverse-setting    switches 


%L  i^^l 


A  miniature  lOO-Watt  relay ^  a  transistor^  a  resistor,  and  a  diode 
are  availabfe  as  an  optional  kit  for  controlling  ac  or  dc  power 
or  signals. 

178 


^Hff 


Single-sided  PC  board  holds  all  components  except  speaker 
and  switches  and  is  clearly  silk'Screened  on  top  to  show  part 

locations  and  switching  ierminafs. 


on  the  left. 

The  relay  circuitry  is  in- 
cluded on  the  PC  board,  in- 
cluding jumper  points  for  al- 
lowing the  normally-open  or 
normally-closed  contacts  to 
control  either  the  117-voit  ac 
line  or  any  external  circuit 
The  relay  is  activated  by  ei- 
ther of  the  alarms  or  the 
**sleep**  switch.  The  sleep 
switch  displays  countdown 
time,  which  can  be  set  for- 
ward or  backward  by  the 
minute-setting  switches  to 
any  time  from  1  to  59  min- 
utes. This  counter  starts  at  1 0 
minutes,  and,  by  leaving  the 
sleep  switch  closed,  it  will 
recycle  to  10  minutes  after  it 
counts  down  to  00,  This  can 
be  used  as  a  lO-minute  ID 
timer  for  ham  or  CB  use  by 
having  a  tone  or  light  con- 
nected  to  the  normally-open 
relay  terminals*  Vou  can  also 
use  the  * 'snooze"  button  to 
retrigger  the  alarm  auto- 
matically every  10  minutes 
for  an  hour  with  alarm  1  or 
for  an  unlimited  number  of 
10  minute  repeats  with  alarm 
Z 

I  found  several  peculiari* 
ties  in  this  clock  chip  when 
compared  to  others,  and  you 
should  be  prepared  for  these 
operational  pitfalls  in  your 
checkout  and  use  of  this 
clock.  While  later  models  of 
this  kit  (built  in  April,  1977) 
may  cover  these  things  in 
revisions  or  reprints  of  the 
instructions,  most  were  riot 
covered  in  my  instructions: 
1.  The  alarms  cannot  be 
triggered  by  the  time-setting 
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switches*  You  must  set  the 
alarm  in  the  specified  manner 
and  then,  to  check  operation, 
advance  the  displayed  time  to 
a  minute  or  two  before  the 
alarm  time.  Then  let  the 
clock  run  until  the  two  times 
coincide,  when  the  relay  or 
the  tone,  as  selected,  will 
operate.  To  deactivate  the  re- 
lay or  tone,  press  the  snooze 
button  or  shut  off  the  alarm 
enable  switch.  Also,  be  aware 
that  the  alarms  will  not  trig- 
ger when  seconds  are  being 
displayed. 

2.  The  snooze  feature  resets 
the  alarm  for  ten  minutes. 
However,  this  can't  be  forced 
by  advancing  with  the 
minute-setting  switch   —  the 


TO  VQH 


Fig.  4. 

\C  must  count  10  minutes 
internally- 

3.  Don't  try  to  display  the 
calendar  with  a  day-month 
format  Internal  jumpers  built 
into  the  display  provided  do 
not  allow  this.  If  you  try, 
you'll  get  a  strange  display 
beyond  the  ninth  of  each 
month. 

4,  The  calendar  is  pro* 
grammed  in  the  IC  to  cor- 
rectly count  the  days  in  each 
month  with  February  set  for 
28  days.  Therefore,  on  a  leap 
year,  you'll  have  to  advance 
to  February  29  manually. 
However,    since    the    manual 


TO  VOH 


setting  is  only  used  for  initial 
setting  and  February  29, 
youTI  find  that  as  you  cycle 
through    February    with    the 

setting  switch,  February  29 
will  show  up  every  time. 
Don't  be  confused  by  this.  To 
check  proper  operaiiun,  set 
the  clock  to  February  28  a 
minute  or  two  before  mid 
nighi  and  let  the  clock  count 
through  midnight  The  calen- 
dar will  come  up  with  March 
1,  jUst  as  it  should* 
5,  With  all  the  switching  pos- 
sibilities, there  are  "sneak  cir- 
cuits" that  short  out  the 
power  supply*  If  this  is  done 


The  kit  is  uftracomplete  in  its  basic  form^  e\^n  including  The  optional  hand-finished  solid  wafnut  cabinet  with  blue  or 
ribbon  cable^  solder,  solder-removal  wick^  and  prefortned  and  green  faceplate  imparts  an  elegant  appearance  to  this  very 
stripped  insulated  jumpers,  versatile  digital  clock. 
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quickly,  It  only  results  in  a 
blanking  of  the  display  and 
total  reset;  left  in  this  condi- 
tion for  more  than  a  few 
s^onds,  it  is  bound  to  de- 
stroy some  power  supply 
components.  The  fol lowing 
simultaneous  combinations 
should  be  avoided: 

(a)  Alarm  1  enable  and 
alarm  2  enable 

(b)  Tone  and  relay  tone 

(c)  Seconds  or  duplicate 
time  with  alarm  1  display  or 
alarm  2  display 

(d)  Duplicate  time  and  cal- 


endar 

It  is  strongly  recom- 
mended that  you  buy  the 
cabinet  for  this  clock.  It 
greatly  enhances  the  appear- 
ance of  the  unit  (you  can 
specify  a  blue  or  green  face- 
plate)^ and  the  front  and  back 
panels  allow  you  the  space 
for  the  switch^j.  The  cabinet 
is  designed  so  that  the  PC 
board  mounts  with  screws 
(included  with  the  cabinet)  to 
the  base,  and  the  front  and 
rear  panels  fit  in  slots  in  the 
base.  The  top  of  the  cabinet 


acts  as  a  \\d  and  can  be 
removed  completely  to  get  at 
the  works.  The  panels  are 
easily  drilled  and  cut  (1  used  a 
hot  knife  to  cut  the  rectan- 
gular holes  for  the  slide 
switches  on  the  back  panel), 
since  they  are  plastic. 

Incidentally,  it*s  a  good 
idea  to  put  some  sort  of  a 
guard  over  the  reset  switch, 
siiKe,  if  you  activate  this 
switch  accidentally  (as  I  did  a 
number  of  times)  after  setting 
in  times  to  all  the  registers, 
it*s  back  to  square  one,  and 


everything  must  be  reset! 

If  you  want  a  plain  digital 
electronic  clock,  there  are 
many  kits  to  choose  from. 
But,  if  you  want  one  that  will 
tell  you  the  time  in  IjDndon, 
when  to  identify  your  sta- 
tion, help  you  keep  calling 
schedules,  turn  on  the  rig^ 
turn  on  the  coffee  pot,  keep 
track  of  the  date  for  log 
entrieSj  and  even  switch  in- 
stantly between  Daylight  and 
Standard  Time,  then  the 
Series  5000  Programmable 
Clock  Kit  is  for  you!  ■ 


The  basic  idea  of  breaks  n 
keying  is  very  simple  — 
automatic  switching  between 
transmitter  and  receiver* 
Many  hams  are  familiar  with 
VOX  CW,  which  !s  a  form  of 
break-in  keying  because  it 
switches  the  receiver/ trans- 
mitter combination  back  and 
forth  as  CW  is  sent  and  re- 
ceived. There  is,  however,  a 
delay  in  the  switching  of  the 
receiver.  This  Is  not  true 
break-in. 

With  a  true  break-in  sys- 
tem, reception  is  possible  be- 
tween each  dit  or  dah  of 
every  letter  sent*  This  is  an 
invaluable  aid  to  the  traffic 
handler,  for  the  transmitting 
station  can  be  interrupted  at 
any  moment  for  a  fill. 

Block  diagrams  of  the  two 
most  popular  QSK  (break-in) 
systems  are  shown  in  Figs,  1 
and  2, 

In  Fig,  1,  a  T/R  switch  is 
used  to  block  the  transmitter 
rf  from  going  into  the  re- 
ceiver. 

Fig.  2  shows  the  con- 
nections for  a  unique  break-in 
system.  The  antenna  system 
is  actually  connected  and  dis- 
connected to  the  receiver  and 
transmitter  by  means  of  a 
high*speed  vacuum  relay  or  a 
high*current  reed  relay.  Al- 
though this  system  fs  more 
expensive  to  construct,  al- 
most all  cantankerous  idio- 
syncrasies of  earlier  T/R 
systems  are  eliminated. 

My  own  experimentation 
has  covered  both  types  of 
break-in  systems.  Once  ad- 
{usted  properly,  both  serve 
the    operator    very    well,    A 


Loran  Joly  WBmTH/4 
4Z2  Centra/  Avenue 
Mora  mn  5505] 


More  CW  Fun 
With  Break-In  Keying 


how  it  works 


QSO  with  CW  break-in  is  a 
totally  new  experience.  As 
you  are  sending,  you  can  lis- 
ten to  the  QRM  that  the 
receiving  operator  must  dis- 
criminate  a^inst.  If  both  sta- 


tions have  full  break-in,  the 
operator  may  break  and  ask 
questions  any  time  he  pleases. 
Both  operators  speak  up  and 
send  as  they  wish,  with  no 
worries  about  "doubling"  on 


top  of  each  other* 

I  have  explained  the  opera- 
tion and  benefit  of  such  a 
system.  If  you  want  to  use 
one,  the  decision  is  up  to 
you,  ■ 
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^l_r'°t]  RANDOM  WIRE  ANTENNA  TUNER 
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All  band  operation  ( 160-10  meters)  with 
BJfy  mndom  length  of  wire.  2(X>  v^att 
output  power  capability'' — wlLl  work  with 
virtually  any  transceiver.  Ideal  for  |>ort' 
able  or  home  0[>eration.  CJreat  for  a|>art- 
ments  and  hotel  rooms—simply  run  a 
wire  Inside,  out  a  \%indow^»  or  an>place 
available.  Efficient  toroid  liitluctor  for 
small  size:  4- 1  /*"  x  2-8/8'^  x  3",  and  negU- 
gible  l^>s^s.  Built-in  nei>n  Ume-up  indlcaU^r. 
S<^>-239  conncetor.  Attmctive  bronze 
finished  enclosure. 


only 


$29.95 


THE   ORIGINAL    Random    Wire   Antenna 
Tuner.  .  .  in  use  by  amateurs  for  6  years. 


SST  T-2  JJhTRA  TLfNER 

Tunes  out  SWR  on  any  coax  fed  antenna  as  ivell  as  random 
wires.  Works  great  on  all  bands  (80-10  meters)  witJi  any 
transceiver  running  up  to  200  watts  power  output. 

Increases  usable  bandwidth  of  any  antenna.  Tunes  out  SWR  on 
mobile  whips  from  inside  your  car. 

Uses  efficient  torrjid  inductor  and  sf>eciallv  made  ca{>acitors 
for  small  sim:  5-1/4"  x  2- 1  /4"  x  3- 1/2''.  Rugged,  yet  compact. 
Neghgible  itne  loss.  Attractive  bronze  finished  enclosure. 
SO- 239  coax  connectors  are  used  for  transmitter  input  and 
ctjax  fed  antennas.  &invenlent  binding  |X)Sts  are  pn:rvlde<!  for 
nmdom  vidrc  and  gixnincl  corniectjons. 
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$19.95 


SSTT-3 

Mobile  Impedance  Transfomrer 

Matches  52  ohm  coax  to  the  lower  impedance  of  a  mobile 
whip  or  vertical.  12-position  svidtch  with  taps  spread 
between  3  and  B2  olinis.  Bnmdtjand  from  1-30  iVIhz-  Will 
work  with  \drtually  any  transceiver— 800  wutt  output 
powder  capabilit>^  S<^)-2ti9  connec^rs.  Ton)ld  inductor  for 
small  size:  2-3/4"  x  2"  x  2- 1/4**.  Attractive  bmnze  Rnish. 
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GUARANTEE 
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All  SST  products  are  guaranteed  for  1  year.  In  adchtion, 
the)^  may  be  returned  w^ithln  10  days  for  a  full  refimd  (less 
shipping)  if  you  are  not  satisflcd  for  any  reai^cm.  Please 
add  82  for  shipping  and  handling.  Calif,  residents,  please 
add  sales  tax.  COD  orders  OK  by  phone. 
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1  -watt  input  gives  you  15  watts  output  across  the  entire 

2  meter  band  without  re -tuning.  This  easy-to-buUd  kit 
{approx.  1/2  hr.  assembly)  Includes  everything  yott  need 
for  a  complete  amplitler.  All  tcjp  quality  comjxjnents. 
Cx»mpatible  with  aU  1  -3  watt  2- meter  transceivers.  Short 
and  open  pn>tect.ed— not  damaged  hy  high  SWR. 

Etit  Includes: 

•  Etched  and  drilled  G-10  epoxy  solder  plated  board. 

•  Heat  si  nk  and  mouoti  ng  li  ardware ,  All  component's  -~ 
including  pre -wound  a>ils. 

•  Top  quality  TRW  RF  power  tmnsistor. 

•  Complete  assembly  instruction  %vltii  details  on  a 
carrier  operated  Ty4t  switch. 


Sid 


ELECTRONICS 

RO.BOX  1      LAWNDALE.  CALIF. 
302B0C213]    376-5867 
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MFJ  INTRODUCES  NEW 

SUPER  CW/SSB  HLTERS 

This  new  MFJ-721  Super  Selector  CW/SSB  RIter  gives 

^  you  80  Hz  BW,  steep 

SSB  skirts,  noise 

limiting,  2  watts  for 

speaker  plus  more. 


$ 


59 


95 


This  New  Mfa  721  Super  Sftector  CWJSSe 
filter  gives  yau  a  combination  of  perfonnance 
and  Ce^tur&s  aviilalj^e  only  trom  MFJ:  •  l^or 
sharp  80  Hz  non  ringing  CW  filter  •  Steep 
skirt  SS8  filter  •  Selectabis  peak  and  trough 
ncHse  limiting  •  Plugs  In  phom  pck  •  Two 
watts  for  speaker    *  Simulated  stamo  reception 

•  iipute  for  2  rip    •  Speaker  and  phone  jacks 

•  Auxiliary  2  watt  ampirfier.  ZO  dS  gain. 

The  CW  ntier  gives  you  80  Hz  bandwidth 
and  extmmety  sleeps  skirts  with  no  nnging  for 
razof  sharp  selectivity,  ints  you  hear  just  one 
CW  signal  on  the  crowded  Novice  bands. 

Bandwidlh  It  leieetalHt*  liypass.  80,  110, 
fSQ.  180  Hz.  Response  Is  60  dB  down  one 
octave  Irom  center  freq,  tor  80  Hi  BW,  Center 
freq.  is  7&0  Hz.  Up  to  15  dB  noise  reduction. 

8  {xUe  active  IC  filter.  Low  Q  cascaded  stages 
eliminates  ringing.  Hand  matched  components, 

The  SSB  filter  dramaticaliy  improves  read- 
ability by  optimizing  audio  bandwidth  to  reduce 


srdeband  splatter,  remove  low  and  high  pitched 
QRM.  hiss,  static  craslies,  background  nmse^ 
and  tMn. 

Makes  IstefTfrtg  for  long  periods  pleasurable 
ai^  less  fatiguing.  Ideal  for  contest  and  DX, 

IC  active  fiter  includes  375  Hz  fiighpass  cut 
off  plus  selectabie  fowpass  cutoffs  ai  2*5»  2.0, 
1.5  KHz  (36  dB  per  octave  rolloti), 

Switchalsle  aulDmalic  nojte  Imlttr  lor  tmpluse 
noise;  Hough  clipper  removes  &ackground  noise. 

For  Simufatetf  Stem,  the  raw  signal  goes 
to  one  ear  and  the  filtered  signal  to  the  other. 
Tfje  signal  appears  in  bom  ears  and  the  ORM 
in  cmly  one.  Tfie  ears  and  brain  reject  OHM  yet 
off-frequency  calls  can  be  heard.  Requires 
stereo  phones. 

S  wile  It  selects  one  of  two  rigs.  OFF  position 
connects  speaker  to  rig.  Speaker  disables  when 
phones  are  used.  Requires  9  lo  18  VOCt  300 
ma.  5x2x6  inches.  Optional  AG  adapter  is 
$7.95.  Order  yours  now. 


This  New  MFJ-720  Deluxe  Super  CW  RIter  gives  you  80 
Hz  BW,  no  ringing,  2  watts  out. 

Same  fl  pole  Super  CW  Hlter  as  In 

MFJ  721  80  Hz  BW,  extremely  steep 
skirts  with  no  ringing  for  razor  sharp 
selectivity.  Selectable  BW:  80,  110. 
160  Hz.  Center  freq-  750  H?.  Auto 
matic  noise  Itmiter.  Piugs  in  phone 
jack  to  drive  speaker  to  2  watts. 
2x4x6  inches.  Requires  916  VOC. 
300  ma. 

These  MFJ  active  filters  are  the  most  copied  in  Industry. 

MFJ  SUPER  QW  RLTEB  CWf  2BX  MFJ  SSB  RITER  SBF'2flX 


»29 


95 


»29 


95 


Only  MFJ  fma  se»«eis  coii^poMfits  w  Hie  eht^  Irequoncy  *  mci\  CW  stagi  is  vmm  out  Hz 
or  each  «hm   Cwr  2iX  mo  the  SBF  ZfiJC  are  the  ^mm  CW  aid  SS&  fitter  as  n  ttt  l#J  72T  m  (ess  s««gwr  ■mpmr  a«t 
Pljgs  n  rig  to  mm  phan«s  or  cffnect  buwaw  mOo  si^  hr  ki  9Nlv  qpiraiion.  Uste  9  V  tH^tteiy  ?x3«i  iMlte 


0«0(H  TD«AT  lY  HAE  t3lt  CALL  lEMl  HlEE  frfiG  1474111  AHO  CHAMf  n  OH  VBA  Ofi  MASIEA 
DIARfiC  mm  Mf  praiKi  feH  MFJ  Mi  in  EL  ■  M  lil|Hii.  ratei  i  ««ii  M  i»rt  firi 

(taxi  sUppiii).  mm  pw  mmmmmm^  twiDiit.  AM  %tM  n^^a^v^q.  nt  mtmtn^ 


Iri  mik,  ut  iiri-911'5»l. 


MFJ  ENTERPRISES 

P.  O.  BOX  494       MISSISSIPPI  STATE,  MISSISSIPPI  39762 
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VHF 

Head- 
quarters 


AND  HAS  BEEN 
FOR  MORE  THAN 

25YEARSI 

Regardless  of  your  VHF  in- 
terest —  FM/CW/AM/SSB 
—  Cfegg  has  what  you  need. 
The  Clegg  FM  transceivers  are 
judged  tops  by  experienced 
FM'ers.  After  3  years  nothing 
has  come  along  to  match  the 
FM-DX.  And  nothing  repre- 
sents the  vafues  of  the  FIVI-28, 
MARK  3  or  FM- 76. 

We  also  stock  all  of  the  high 
quality  MUTLI-MODE  VHF 
Transceivers.  Like  the  I  COM 
21 1  and  245.  Like  the  new 
YAESU  FP225Ra  Or  choose 
between  the  WILSON  HT's  or 
ICOM  POI^ABLES.  We  have 
them  both  with  thousands  of 
crystals. 

Planning  a  220  Repeater? 
We  have  a  complete  low  cost 
system.  Need  a  new  an- 
tenna? We  stock  KLM,  WIL- 
SON. HUSTLER,  MOSLEM  ASP 
and  others. 

Whatever  your  needs  for  VMF 
(or  HF  &  UHF)  call  Clegg  Toll 
Free.  ASK  FOR  OUR  LATEST 
CATALOG! 

TOa  FREE 

I-f800)-233-0250 

tn  f¥K  call  COLLECT 

(717)299-7221 


/'le^^ 


Cam^unieitifHift  Com 

^^  1911  Old  Homester  Lane 

Gneenfiekl  Industrial  Paik  East 
Lancaster,  PA  17601 
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MODEL 
CTR-2A 


500  MHz 
&  1  GHz 


QBDDQSQS 


SDO-BlBHe 


*4aCAku 


fc«H,1 


1  US  to 

1  sac. 


if   -^ 


1 0  mv  @ 
150  MHz 


The  New  Model  CTR-2A  Series  CoMrit«rt  are  dftflgned  and  built  to  th«  hIghMt  stsndards 
to  fuf-flil  the  ne«di  of  commerciei  communfcatloai,  snglneering  labs  and  i«riou§  ©Jtperl- 
montqrt,  WltK  an  accuracy  Of  +  .00005%  (oven  option)  the  CTR-2A  can  handle  the  most 
crTtlcal^  nieasurements  and  is  about  half  the  cost  of  other  commercial  countert. 

If  v«ii-t  need  a  reliable  counter  at  an  affordable  price,  the  CTR    2A  Is  the  answer, 


Built-in  Pre-Amp  10  mv  @  150  MHz 
8  Digit  .3"  LED  Display 
High  Stability  TCXO  Time  Base 
Built-in  VHF'UHF  Prescaler 
Automatic  Dp  Placement 
TCXO  Std.  ±2  ppm 

BOO  MHz  Kit  CTR-2A-500K      .... 
500  MHz  Aisembied  CTR-2A-500A 

1GH2  Kit  CTR-2A-1000K      

IGHj  Ati«mbled  CTR-2A'100QA 


Period  Measurement  (Optional) 

Input  Diode  Protected 

12V-DC  Operation  (Optional) 

Oven  Controlled  Crystal  (Optional) 
+  .5  ppm 

Selectabfe  Gate  Times    A  &  1  sec. 


cheap. 


Here  are  some  of  the  actions 
your  company  con  take  to 

prevent  the  suffering  caused 

by  poor  parenting  patterns 

and  child  abuse. 


■  Wi 


$249.95 
349  95 

399  95 
549  95 


OPTIONS  .  .  ,  . 

02i  Ov«fi  Crystal 

03)  .43"  LED 

04)  12  V-DC 


S49.95 
10.00 
10,00 


D10 


05)  10  f«c.  Time  B^se     $   5. 00 
OSI  Period  15.00 

07)  Handle  10  00 


PROBES 

Hi-Z 
ST  5.00 


Low  Pass 
S15.00 


DAVIS  ELECTRONICS  636 Sheridan  Dr.,  Tonawanda,  N.Y.  M150  716/874-5848 
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D 


D 


I 

I 

1 
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We  urttnt  f  0  stop 
the  hurt. 

We  are  enclosing  a 
tax-deductible  donation 
in  the  name  of  our 
company. 

We  want  to  help.  Please 
coll  our  company  and 
tell  us  what  you  re  doing 
to  stop  the  hurt  of  child 
abuse  in  our  community. 

We  will  plan  a  day  for 
employees'  children  to 
visit  our  place  oi  work 
to  leam  what  we  do 
and  why 


» 


fHiBV^fTf  CnBO 


ic^QmB 


A  PiiOAcSenr^x  o(  This  Magazine 
A  I  he  Advertising  Counci 


ATTENTION  KENWOOD  &  YAESU  OWNERSHI 


the  W6TOG  * 

RECEIVER  MODIFICATION  KIT 


INCREASES  SELECTMTY 

IMPROVES  SENSITIVITY 

LOWERS  INTERNAL  NOISE 

COMBATS  BLOCKJNG  FROM  LOCAL  SIGNAL 

IMPROVES  NOISE  BLANKER  OPERATION 


TS-520Krr $2750 

TS-520S  KIT 32.50 

TSS20&820SKrr  ..  3450 
FT  101  SERIES  KIT  .  .  32.50 
FR- 101  SERIES  KIT  ..    3450 


Max  power  for  the  $ 

Extends  weak  signal  range 

Base  or  mobile  use 


What  a  combifTiatior^'  WestccKn  s  new  l-moi^t^ 
90  wsit  line»r  ampJirief,  coypted  iMttfi  Westcom's 
ru{]gedt2e<i  12  amp  DC  pow«r  supply.  No«r,  base 
(H  moOii«^  you'll  have  power  for  ihat  weaN  signal 
motk.  A  natural  I  or  the  OSCAR  uplmk.  The 
ampjiri«r,  mod«l  nur^l^flf  2M  15X90U  'S  an  add-Ofi 
unit,  no  fnt«rnai  conneciions  or  adjustments 
raquiiad.  Op«rai«^akl  mo<les:  S58.  FM,  AM, 
RTTY;  and^  CW.  '"microsthp"  {Resign  provicles 
high  stability  and  opitmum  performance  over 
wiCe  tpandwldlh.  The  tough  DC  power  supply^ 
model  nufnt>er  RS'12A,  has  cornputef  grade 
components.  Looks  great  with  its  malctied 
(jnear  amplllierl  Thfs  'Power  Duo    has  been 
specially  priced  lor  a  limited  time,  only.  Order 
loday,  and  get  both  units  ^or  JUgy  {^QQ 


lmm«diite  delivery  •order  today. 


EXPUOT  INSTIlUCnONS  MAKE  MODIFICATION  A  ONCH 
*  WELL  KNOWN  DXer  WITH  OVER  300  COUNTRIES  CONFIRMED. 


Order  from 

S-F  AMATEUR  RADIO  SERVICES 

4384  KEYSTONE  AVE.,  CULVER  CITY.  CA.  90230 

(213)837-4870 


S33 


W17 


IT'S  MAGlC-rr'S  "MAGICOM" 

PROCESSOR  MODIHCATION  KIT 

IMPROVES  AUDIO  PUNCH  •  IMPROVES  PROCESSED  SPEECH  QUALITY 
Converts  TS-820  speech  pTcx:es$or  from  RF  compressor  to  RF  dipper 

The  "MAGICOM"  RF  processor  module  provides   up  to  6db  inaease  in  output  with 
smooth,  clean,  non  dMorted  audio  and  more  penetratton  for  those  pile  upMs.  PHcc  $27,50 

ENDORSED  BY  W6TOG  AND  BIG  GUN  DXets  WORLD  WIDE 


^  FNGrNEtRfNG  (714)  74fl-072B 

»  U20  Grind  Av«nut  San  Marcai  CA  02069 


SATISFACTION  GUARANTEED  OR  MONEY  REFUNDED 
All  prices  postpaid  -  In  CalC  add  6%  salet  uot.  -  M^^^rchargie  8t  Visa  dcc^^ed 
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David  J.  Brown  W9CGI 
RR  5,  Box  39 
Noblesville  IN  46060 


Poor  Man's 
Cruise  Control 


better  than  the  commercial  jobs 


IS  your  automobile  capable 
of  indicating  engine  rpm 
and  conirolling  its  own  speed 
on  those  long  trips?  The  unit 
described  here  will  do  just 
that  and  for  much  less  cost 
than  the  units  going  on  the 
market  for  $75-100. 

When  I  decided  to  build 
this  unit,  my  design  goals 
were  as  Follows: 

1*  Even  though  I  have  a 
clock  face  readout  tach- 
ometer in  my  Toyota  SR-5, 1 
would  eventually  like  to  have 
digital  readouts  on  many  of 
the  instruments. 

i  Since  even  good  units 
for  speed  control  already  on 
the  market  do  not  really 
work  well  over  bumpy  roads 
(and  this  really  isn*t  where 
you  want  a  speed  control),  ( 
would  forgive  the  slight  errors 
that  might  arise  under  those 
conditions  due  to  wheel  hop 
and  slippage,  etc  This  allows 
a  given  rpm  to  represent  a 
given  speed  for  any  gear  you 
might  be  in, 

3.  Due  to  the  fact  that  I 
had  an  article  in  mind  as  well 
as  a  unit  for  my  car,  the 
speed  setting  (entry  point 
into  automatic  control)  had 


to  be  either  by  speed  or  rpm 
and  not  by  any  phony  codes 
fed  in  by  switch. 

4.  1  drive  by  tachometer, 
but  many  don*t.  With  design 
goal  3  in  mind,  I  chose  the 
entry  point  to  be  by  speed,  so 
the  driver  could  watch  his 
speedometer  and  enter  the 
auto  mode  where  he  chose. 

5,  After  pondering  item  4, 
building  up  the  first  proto- 
type circuits,  and  riding 
around  in  a  friend's  van 
equipped  with  a  speed  con- 
trol for  awhile,  1  could  see 
where  entry  without  multiple 
switches  (my  original  idea) 
and  a  "resume**  function  to 
return  to  auto  con  trot  at  the 
last  speed  entered  by  a  **set" 
switch  would  both  be  nice  to 
have.  The  entry  method  of 
the  system,  Phase  2,  was  very 
easy  (single  switch),  and  the 
resume  feature  fell  right  in 
when  I  got  ready  to  interface 
the  system  into  the  car,  as 
you  wfll  see. 

6-  The  electronics  of  the 
system  must  be  complete  and 
as  much  compatible  with  all 
automobiles  as  possible,  but  I 
knew  I  could  only  present  the 
mechanical  parts  in  general 
terms,   due  to  the  many  dif* 


ferent  types  of  gas-feed  sysr 
terns  on  the  different  cars. 

With  all  this  in  mind,  the 
system  shown  here  was  devel- 
oped in  three  phases  which  I 
will  explain  here,  because,  in 
doing  so,  I  may  help  you  see 
how  the  fill  J I  system  works. 
Bear  in  mind,  any  electronic 
tachometer  is  only  a  low- 
frequency  counter.  This  is  the 
first  phase  of  the  system  that 
I  worked  on.  The  input  cir- 
cuit is  buffered  by  a  74121 
one-shot  to  take  the  '*spike" 
from  the  ignition  coil  low 
side  and  shape  it  up  into  a 
nice  pulse  for  use  by  the  later 
TTL  circuits*  The  counter 
portion  is  similar  to  any  other 
counter  and  can  be  dealt  with 
as  such*  The  control  circuits, 
however,  arc  quite  different 
10  accommodate  the  very  dif- 
ferent job  the  counter  will  be 
doing.  The  clock  frequency 
crystal,  Fl,  is  chosen  at  many 
times  the  necessary  clock  out- 
put frequency,  F2,  for  the 
same  reason  it  is  chosen  that 
way  in  a  regular  counter. 
When  you  go  to  set  or  **trim 
in"  the  crystal  oscillator,  by 
dividing  down  to  the  desired 
F2  frequency,  you  also  divide 
down  any  error  in  setting  and 


any  drift  with  temperature 
and  time,  the  same  as  a 
bench-type  counter  does. 

This  means,  also,  that  you 
must  choose  your  crystal  fre- 
querK:y  in  a  reverse  ordefi 
working  back  from  the  de- 
sired gate  frequency,  F2,  and 
using  the  formulas  in  Table  1, 
This  allows  the  unit  to  be 
used  with  cars  having  differ- 
ent firing  arrangements  due 
to  different  numbers  of  cylin- 
ders. What  you  are  creating 
with  the  clock  is  a  gating 
"window"  that,  white  open, 
will  count  a  given  number  of 
pulses  and  allow  ihem  to  be 
displayed  directly  as  rpm, 
even  though  you  are  reading 
the  window  many  more  times 
than  once  a  minute-  Obvi- 
ously, if  the  readings  were 
taken  only  orKe  a  minute,  it 
would  be  worthless  as  a  tach- 
ometer, much  less  a  speed 
control, 

A  couple  of  features  may 
not  be  evident  if  you  are  not 
familiar  with  speed  controls. 
The  unit  operates  off  the  car 
battery  source  (via  a  regula- 
tor) from  a  line  that  is  on 
only  when  the  key  is  in  the 
IGN,  of  ignition,  position. 
This  allows  for  a  failure  in  the 
unit,  because^  in  most  of  the 
key-lock  steering  wheel 
models  of  today,  you  want  to 
be  able  to  panic  shut  down 
the  unit  by  going  to  the  ACQ 
or  accessory,  position  and  not 
the  off,  or  wheel -lock,  posi- 
tion for  safety's  sake.  An- 
other safety  feature  is  that 
the  system  will  drop  out  of 
the  automatic  mode  the  in- 
stant the  brakes  are  applied 
hard  enough  to  bring  on  the 
brake  lights,  I  will  also  show 
how  you  can  drive  this  defeat 
system  off  the  turn  signals  or 
another  switch  to  add  a  de* 
celeratiort*before-turn  auto- 
mation to  your  system,  but  I 
have  not  yet  done  this  on  my 
automobile.  With  this  two- 
diode  addition,  you  revert  to 
m^ual  mode  the  instant  the 
turn-signal-lever  switch  clo- 
sure is  sensed.  Some  may  not 
want  this  feature,  as  using 
your  turn  signals  for  lane 
changing  would  defeat  your 
automatic  speed  control. 
Also,    you   may   wish   to  in- 
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elude  somewhare  in  your  own 
mechanical  connection  a 
switch  of  sorts  that  allows 
you  to  press  the  gas  feed  to 
speed  up  (overriding  the  auto 
control)  while  automatically 
resuming  auto  control  when 
you  take  your  foot  off  the 
gas.  This  is  very  handy  for 
passing  another  vehicle. 

Continuing   with    the  sys- 
tem description,  the  counter 
BCD    outputs    go    in    three 
directions.  Taking  the  easiest 
way  first,  the  BCD  lines  are 
fed    to    wherever    you    have 
chosen  to  mount  your  tach- 
ometer readout  devices.  As  I 
said,  I  have  a  tachometer  al- 
ready, so  for  me  this  is  just  a 
plug  on  the  control  unit  that 
I  can  plug  into  the  universal 
readout  display.    It  contains 
the  same  things  your  display 
will   need   in   the  form  of  a 
decoder    and    seven-segment 
display  for  each  decade  of  the 
counter    that    is    monitored. 
Since    only    10s,    lOOs,    and 
1000s  are  monitored  in  this 
system,  you  need  only  three 
decoders,    but    I    would    use 
four  readouts  to  avoid  con- 
fusion. Hardwire  the  far  right, 
or  units,   digit   to  display   a 
constant  zero.  This  way,  the 
display  is  a  direct*read  device 
that  you  don't  have  to  men- 
tally add  a  digit  to.  There  are 
a  lot  of  reasons  for  deleting 
the  units  -  the  flashing  dis- 
play   is   distracting,    it's  not 
really  used  or  needed,  etc.  — 
but    an    example    from    my 
system    may    be    the   easiest 
way    to   explain   my    design 
reasoning.   Out  on  the  high- 
way in  fifth  gear  and  running 
at  40  mph,  the  engine  in  my 
car  is  turning  approximately 
2000  rpm.  This  means  about 
50  rpm/mph,  I  want  you  to 
remember  this,  because,  when 
you    get   your  system   going 
and  have  all  the  mechanical 
linkages    in   place,   you   may 
find  the  system  has  a  *'hunt- 
ing"    effect   you   find   unde- 
sirable.  In  this  case,  the  10s 
latch  and  comparator  can  be 
removed  or  deleted  and  the 
10s  counter  used  only  for  the 
display  (for  tune-ups,  idle  set, 
etc).   If  you  use  only  1000s 
and  100s  in  your  comparison, 
and  1  am  assuming  an  rpm  to 


1.  Determine  the  number  of  coil  pulses  from  the  coil  per  revolution  of 
the  engine  fr orn  your  car  manual. 

2.  Using  3600  rpm  and  4  pufses  per  revolytion  as  an  exatipje^  the  36 
mimber  mjst  be  coy  rued  once  per  "window/' 
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.6  sec. 


=  1.6666  *  ' '  cps  (x  10  for  last  clock  divider)  =^  16,66  -  -  Hz 


Input  to  last  clock  divider  =  16*66  *  ^  -  Hz^ 

If  a  divider  using  five  7490s  is  used,  a  1.666  -  —  MHz  crystal  is  required. 

Just  multiply  the  last  10  F  frequency  by  your  divider  chain  ^  crystal, 
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mph  ratio  like  mine,  the 
system  will  detect  and  correct 
for  errors  of  about  100  rpm. 
This,  in  my  automobile,  is 
about  2  mph,  and  is  as  good 
as  most  of  the  units  you  can 
buy.  Having  never  torn  down 
one  of  their  units  (or  owned 
one),  {  may  use  similar  design 
logic,  but  I  doubt  that  they 
use  the  lower  cost  TTL  ICs 
that  you  can  so  readtty  get 
ahold  of  now. 

Going  now  in  the  tougher 
direction  (only  from  the 
amount  of  circuitry,  not  com- 
plexity), you  can  follow  the 
BCD  lines  to  the  latches. 
These  latches  (7475)  are  of- 
ten called  two-step  memories, 
or  simple  memories,  and  this 
Is  exactly  the  function  they 
perform  for  us.  Again  using 
an  in*car  example^  as  you 
speed  up  away  from  a  stop 
using  the  manual  gas  feed, 
you  eventually  come  to  the 
steady  cruising  speed  you 
wish  to  maintain.  The  tach- 
ometer has  been  following 
this  by  a  fluctuation  in  rpm 
(as  you  shift)  and  a  steady 
rise  in  rpm  to  the  leveNng-off 
point  When  you  reach  cruis- 
ing speed,  a  push  on  the  *'set*' 
push-button  causes  the 
latches  to  momentarily  ac- 
cept the  rpm  (in  BCD  form) 
at  that  time  and  speed.  The 
one-shot  in  the  "set"  push- 
button line  accomplishes  two 
functions.  One,  it  buffers  the 
switch  and  eliminates  the 
mechanical  bounce  that  most 


inexpensive  switches  have. 
Two,  it  opens  the  memory 
for  new  data  input  for  a 
finite  time,  because  you  may 
try,  but  you  cannot  hold 
an  absolutely  constant  rpm 
with  your  foot  That's  what 
speed  controls  are  all  aboui 
anyway,  right?  The  one-shot 
allows  the  data  available  right 
at  the  end  of  one-shot  time  to 
be  entered  into  the  latches. 
Now,  the  memory  will  store 
this  **speed"  until  either  a 
new  entry  takes  place  (entry 
by  set  button)  or  the  power 
to  the  unit  is  removed* 

From  the  iatch  ICs,  the 
stored  BCD  data  enters  a 
BCD  loop  by  going  to  a  set  of 
BCD  comparators  (7485). 
Several  authors,  myself  in- 
cludedj  have  explained  ex- 
actly how  these  ICs  work^  so 
I  won't  go  into  detail.  For  all 
you  analog  (linear)  fans,  just 
compare  their  function  to  a 
bridge,  or  make  A  =  B.  B,  in 
this  case^  is  the  latch  data, 
and  A  is  the  BCD  I  will  cover 
nexL  Note  that  the  counters 
never  stop  counting  each  time 
the  input  control  gate  is  open 
(enabled).  The  third  direction 
the  BCD  takes  (of  the  three 
mentioned  earlier)  is  to  the  A 
input  side  of  the  compara- 
tors. This  is  the  side  that  tells 
the  comparator  "where  am  I" 
in  rpm  {BCD  form)  terms. 
The  B  side  tells  the  ^* where 
should  1  be.**  When  these  are 
compared  at  the  proper  clock 
rates,  the  comparator  outputs 


on  one  of  three  lines.  The 
desired  line  in  this  case  is  an 
A  -  B  condition,  where  en- 
gine rpm  equals  the  desired 
rpm  (and,  thus,  the  desired 
speed).  Another  output  is  A 
>  B,  or  the  engine  is  under 
the  desired  rpm,  indicating 
that  the  mechanical- 
accelerate  device  should  come 
on. 

That's  really  all  there  is  to 
the  electronic  part  (control 
unit)  of  the  device,  except  for 
some  buffering  of  sorts  to  get 
from  TTL  low  levels  to  a 
higher  power  capability  and 
the  mechanics  themselves.  I 
will  now  present  some  ideas 
on  the  mechanics.  I  say 
"ideas,"  because,  depending 
on  your  automobile,  some  or 
even  all  of  them  may  not 
work, 

I  can  advise,  first  of  all, 
that,  if  you  are  the  type  of 
person  who  is  never  under  the 
hood  of  your  own  car,  either 
obtain  competent  help  at  this 
point,  or  just  enjoy  reading 
this  article  or  building  it  for 
some  other  purpose*  The 
myriad  of  pollution-control 
junk  and  complex  wiring  un- 
der the  hood  of  a  1970s 
automobile  is  enough  to  con- 
fuse anyone.  The  inherently 
unsafe  situation  created  by  an 
improperty  installed  or  funo- 
tioning  speed  control  must 
not  be  overlooked,  either. 

On  the  other  hand,  if  you 
are  reasonably  adept  at  doing 
your  own  general  automobile 


185 


READOUT     SEGMENT 
a     b      c     d     •      f     ^ 


DURlMi 

ant 

UtT 
tLO    TO 
TISTJ 


tS     't 


■■■    ;i    ;i    ;i    ■; 


L,    4    ii:k    14 


r44«ji 


LT 


*      •      C       0 

r 


II 


t 


ifi 


I 


^ 


FflOM 
MESt 
<   DECADE 
CASCADE 


&/  out 


TO 

auFFeHS 


out 


74  85 


io*i    UASBQiii    BS    ira 
*    B     c     D    A     a     c      o 


w  fia 


A      i      C      Ci 


T4M) 


'.lit     J 


(OU*lT    IK      > 


"TT" 

CLU  I 

CLR  1 


1.*      * 
*    a 
.  Ill  ?2 


t*  t 


I! 


I« 


Ik? 


"SECOND    DECADE 


r44e& 


C      D      A      fe      C       £ 

3D    41}     (Q      ]Q      »      «43 


74T4 


-* 


7410 


MEXT     HSB     SeCAOE 


SET   ti£ilO«?T 


1 


FlUST    DCC4DE    tSfl 


MOTE 

P¥aSL    3    USES 
ia-B-tft2    CIRCUIT 
to    At^*C£    £*Rl€« 
OHT-SHOT    T4I£I 


■SET* 


OT 


4TOCI 


^ 


74l>0 


T404 


ZF 


^^ 


C>H>^ 


TO  AUL    LATCM  L«ES 
r4T*i-4  ft  13 


ZF 


ifi 


^ 


B 


CQAM    to    COIL    TO 
AVOID    HFI    INSIDE    CAR. 
USE    £CRCW    TERW    THAT 
FOLLOWS     THE      +13$  VOC 
TO   Qm     THANSITJONS 


jr20K 


^ 


TO  FIRST 

DECAD€ 

74ftO'l4 


COMNT 
CONTROL 

G4TI 


COUNT  'IWIMDOW'    PERtOQ    EQUfiLS 
l/F     FREQUENCE    TIMES     25 
AFTER    DETERMINING   PEfilREO 
'WINDOW'    PERIOD,   MULTlPLT   BY    4 
EQUALS    T       l/f'F    IN    CPS. 
F   ttMtS   to   EOUALS    INPUT   TO 
LAST    CLOCK    OJVIOEH 

CLOCK    AND    DIVIDE    CHAIN  NOT 

SHOWN    TO    ALLOW    VARIOUS    DSC. 

AND    OLVIQCH    USE- 


^^TLnsTLTzF 


rn  T 

'i^4  TV  ' — 


'r*]Zi 


^ 

C1 

lOOjsF 


^ 


J—L 


M 


V 


u 


gS 


I 


f    > 


(-5! 


liE 


7490 


L^ 


2F> 


^^ — -iF 


TO   ALL 
CLR-I  LtNES 
T490'S 


TO   ALL 
CLR-Z   LINES 
T4*0'S 


10  XF  ) — 
INPUT       LAST 


CLOCK  DivrocH 


r^.  /-  |^(7j  Counter  section.  Note:  On  MSB7485,  tie  pins  5  and  7  to  ground  and  pin  6  to^V.  (b) 
Clock  and  control  section,  + 1/  =  +5  Vdc  reguiated  X2  V, 


maintenance,  figuring  oul  the 
how  and  where  of  this  project 
should  be  no  problem.  That 
leaves  only  the  sheet  metal, 
brackets,  etc.,  and  really  no 
more  than  the  average  chassis 
working  tools  and  experience 
should  get  you  through  that 
in  good  fashion,  I  said  before 
that  this  is  a  system,  so  do 
build  and  check  it  out  that 
way.  Small  tamps  or  LEDs  on 
the  output  control  wiring 
points  witi  let  you  check  out 
the  control  package  using  an 
audio  oscillator  as  a  phony 


engine  or  pulse  source.  Like- 
wise^ grounds  applied  to  the 
mechanical  relays  at  their  in* 
put  from  control  unit  points 
should  allow  you  to  run  up 
the  engine  controls  (up, 
down,  hold)  sitting  in  your 
driveway.  Note:  Don^t  work 
in  a  closed  garage  and  end  up 
failing  to  realize  the  fruits  of 
your  labors.  Also,  don't  hold 
the  higher  engine  rpm  (1500 
rpm  and  up)  too  long,  as  few 
cars  these  days  cool  well 
enough  to  handle  it  unless  the 
car  is  moving  and  cramming 


air  into  the  radiator  slots. 

With  the  system  installed 
and  Independently  checked 
out,  cable  up  the  unit  to  the 
mechanics  (rotor  cable  with 
good  insulation  and  dressed 
away  from  any  hot  engine 
parts  should  do  the  job  as 
well  for  you  as  it  did  me), 
and  go  out  for  a  test  run.  I 
highly  recommend  daylight 
and  light  traffic  on  an  inter- 
state for  this-  One,  it's  where 
the  unit  is  the  most  useful. 
Two,  you  don*t  have  back 
bumpers,  traffic  lights,  or  un* 


expected  curves  suddenly 
staring  at  you  if  you  get 
carried  away  with  the  joules 
of  having  an  autopilot  and  a 
readout  to  watch.  The  only 
electronic  calibration  is  set- 
ting the  gate  or  window  time 
by  setting  the  crystal  '*on  the 
nose,"  and  this  is  done  on  the 
bench  before  you  install  the 
control  unit  package.  Try  to 
avoid  hot  or  heat-trap  areas 
when  installing  the  control 
unit,  as  the  unit  creates  Its 
own  heat  even  using  the  low^ 
power  options  of  TTL  where 
available,  and  ICs  do  have 
limits  on  being  externally 
fried,  you  know.  The  rest  is 
mechanical  adjustment*  and  I 
am  truly  sorry  Detroit  and 
the  rest  of  the  world  have  not 
gotten  together  on  things  like 
fuel  flow  and  feed  methods  in 
cars.  The  mechanical  drive, 
hold,  and  defeat  mechanisms 
will  have  to  be  worked  out  in 
each  of  your  own  cases. 

i  can  offer  here,  again^ 
only  ideas  based  on  my  own 
system  and  must  let  you  re- 
solve your  own  differences. 
The  drive  mechanism  on  my 
system  is  an  old  auto- tune 
motor  from  some  piece  of 
surplus  electronics  gear  and  is 
plainly  marked  28  V  dc.  But, 
true  to  the  ham  tradition,  it 
Worked  fine  on  13.6  V  do  car 
voltage^  so  1  used  it!  It  bears 
no  name,  and  I  don't  remem- 
ber what  form  of  beast  it  was 
removed  and  saved  from,  so  I 
am  of  little  help  there  beyond 
giving  you  an  idea  of  things 
to  try,  I  venture  the  junk 
yard  wiper  motors  may  also 
work  -  but  a  bit  of  overkill 
perhaps  —  and  beware  of  the 
holding  switch  internal  in 
some  that  returns  the  motor 

to  wiper*down  position  re- 
gardless of  other  switch 
power  applied.  This  motor 
arrangement  then  becomes 
both  my  speed*up  and  slow- 
down control  by  virtue  of  it 
being  a  dc  motor  and,  thera^ 
fore,  reversible.  Since  the 
system  must  rotate  the 
throttle  shaft  to  a  position 
and  then  hold  it,  1  first  tried  a 
pair  of  hefty  transistors 
directly  driving  the  motor, 
one  for  each  direction.  By 
using  the  system  as  shown  in 
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Fig.  I,  inciuding  the  LEDs 
and  LED  resistors,  and 
coming  off  the  "wrong**  lead 
of  the  unit  to  account  for  the 
un  Intentional  inversion 
(buffer  on-output  device  off ) 
caused  by  this,  I  was  able  to 
constantly  drive  the  motor 
back  and  forth  over  a  small 
range  of  the  10s  rpm  resolu- 
tion I  was  detecting  and  using 
at  the  time.  The  system 
worked  (sort  of)  and  was 
lerrifically  smooth.  So,  under 
the  right  conditions  in  your 
system,  you  might  try  it  But, 
for  my  part,  I  smoked  a 
motor  in  just  under  a  week  of 
off  and  on  driving,  I  forgot 
that  motors  found  in  these 
surplus  units  have  no  doubt 
seen  much  use  and  some 
abuse  and,  also^  that  they 
were  never  intended  as  con- 
tinuous-duty devices.  One 
and /or  both  gave  me  Mur- 
phy's "gotcha,"  This  ended 
the  system  Phase  2,  the  first 
to  really  go  on  the  car.  The 
disengage  mechanism  was 
nothing  more  than  a  removal 
of  the  common  wire  of  my 


3- wire  motor  (by  relay). 

Phase  3  I  feet  to  be  a 
cruder  method^  but  at  least  it 
works.  Leaving  the  throi lie- 
return  spring  in  place  in  both 
systems,  Phase  3  uses  the 
motor  to  drive  the  throttle 
shaft  back  and  forth^  the 
same  as  Phase  2,  but  only 
when  correction  is  demanded, 
I  lowered  the  duty  cycle 
quite  a  bit  by  only  using 
1000s  and  100s  and  si  ill 
maintained  the  roughly  2 
mph  tolerance  mentioned 
earlier.  The  only  device  dif- 
ference comes  in  the  form  of 
the  hold-in  device.  I  had  a 
small  solenoid  (again  28  V  dc) 
of  unknown  parentage,  I  used 
the  solenoid  as  a  brake.  My 
throttle  linkage  is  a  cable  run 
to  a  lever  plalc  on  the  throt- 
tle shaft,  like  a  lot  of  other 
cars  these  days.  Gone  are  the 
days  of  the  linkage  rod  and 
2-bariel  anyone  could  really 
work  on.  There  is  enough  of 
the  bare  cable  showing  on 
most  cars  to  form  a  bracktit 
that  holds  the  solenoid  and 
positions  iL   You  want  to  be 


able  to  form  the  plate  as  one 

half  (fixed)  of  the  brake,  and 
the  piece  moved  by  the  sole- 
noid forms  the  other  half  of 
the  brake.  This  means  the 
throttle  cable  passes  between 
the  two  plates  (covered  with 
cork  like  that  used  to  pad 
ashtrays).  When  the  solenoid 
is  on,  it  forms  a  clamp  on  the 
throttle  cable  to  hold  a  fixed 
positioa  It's  crude,  but  effec- 
tive* Remember,  this  soterK^id 
must  in  some  way  be  wired  to 
be  conlroried  by  the  brake 
light  Sine  so  that  it  instantly 
releases  when  brakes  are  ap- 
plied* In  most  cars,  the  13.6 
V  dc  that  lights  the  brake 
lights  is  available  at  the  out- 
put of  the  brake  light  switch 
(which  is  hiding  indoors  these 
days,  behind  the  brake 
pedal).  On  some  cars,  this 
may  be  a  ground  with  brakes 
on.  The  wiring  f  leave  to  you, 
as  you  will  know  or  check 
your  own  options. 

This  seems  awfully  light 
on  the  mechanics,  but  maybe 
someday  all  cars  will  be  elec- 
tronic    fuel     injection     (VW 


owners,  have  a  ball).  The  in- 
creased efficiency,  economy, 
and  just  plain  smoothness  of 
these  injection  systems  may 
force  this  soon,  but,  in  the 
meantime,  the  interface  must 
remain  a  mechanical  kludge,  t 
have  enough  shaft  extension 
to  direct  motor  drive  with  a 
coupler,  and  you  may  not 
Add  a  hundred  or  so  other 
variations  car  to  car,  and  you 
can  see  why  all  my  mechan- 
ical help  is  in  the  form  of 
ideas  only. 

If  you  have  any  troubles 
on  the  electronics  package,  an 
SASE  to  mc  wilt  bring  as 
speedy  a  reply  as  you  make 
your  question  complete.  For 
the  mechanics,  don't  even  try 
me     call  a  m^hanicl 

While  you  wait  on  part% 
discuss  it  with  your  mechanic 
and  he  can  help  you  a  lot, 
verbally  or  in  the  actual  do- 
ing. Remember,  this  is  a  2- 
part  system,  and  he  doesn't 
need  the  electronics  package 
to  do  his  part  any  more  than 
you  need  the  car  to  check 
your  package!  ■ 
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Syrflcuse-Rome'LFticR  NY 

Feaiurin^^  Yacsu.  ICOM.  Drake»  Atl*s»  Den- 
Tron,  Ten- Tec,  Swan^  Tempo,  KLM,  Hy- 
Gatn,  Moiilcy,  WLIson.  Lhoch,  Midt^nd 
Southwest  Technical  Prod  net  s.  Von  wun'i  be 
di!>appointed  wii^h  tquipmenl /service.  Radio 
World,  Oflelda  Counly  Alrf»4irl'TtriniBHl 
Buiidini.  Oflikaii^  .NY  0424«  J17~24U. 


Tell  them  you  saw  their  name  In  7^ 


SoudertOEi  PA 

Ttredl  of  looking  al  ads  ?77  Come  and  tty  our 
new  and  uwd  equipmeirt  yoursetf — perKHul 
advri^  from  our  sf  afr^  60  year  *  combiiwd  ham 
experience.  t^keiroaJr  F.tdiange^  136  S.  Mail 
*k.«  Souderion  PA  tB4M,  TH^IIM. 

Port  Angel e.s  WA 

Mohile  HE' I  shield ing  j'ar  elimination  of  ignU 
tion  arid  altemaior  noiiietE.  Binding  straps. 
Componenis  for  ^'do-ii-yOLifseir'*  prajc^iSn. 
Plenty  of  ffcc  adv^ke.  Eain  EngtitrtrinK.^  430 
Mariwe    firive*    Port    AfiKflef    WA    »»362, 

DEALERS 

Your  company  name  and  message 
can  contain  as  many  as  25  words 
for  as  little  as  $150  yearly 
(prepEid)f  or  $15  per  month 
(prepaid  quarterly).  No  mention  of 
mail  order  business  or  area  code 
permitted .  Directory  text  and  pay- 
ment must  reach  us  45  days  in  ad- 
vance of  publication.  For  example, 
advertising  for  the  October  issue 
must  be  in  our  hands  by  August 
18th.  Mail  to  73  Magazine,  Peter- 
borough NH  03458.  ATTN:  Aline 
CouEu. 
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mateur  Radio  Supply  of  Nashville,  Inc. 


Announces  The 
Opening  Of 


615  South  Gallatin  Road,  Modicon,  Tenne^Mc  37115   •    (615)  866-4956 


A40 


Authorized  dealer  for:  Kenwood  •  Yaesu  •  Drake  •  Icom 
Dentron  •  Ten-Tec  •  Wilson  •  Tempo  •  Swan  •  Standard  • 
KLM  •  Larsen  •  Cushcraft  •  B  &  W  •  CDE  •  Newtronics 

(Hustler)  •  NYE**  and  others. 


These  ARSON,  INC.  policies  have  satisfied  thousands  nationwide. 


f .  DrBdft  cards  Wtkmm  ItXCipt  on  "iptciJlsl 

2,  Trafles  Invited. 

3,  fast  —  tn  yttjr  tor  —  deltvtry  via  UPS. 

4,  lafgt  jnventofy  of  migof  turn  —  moA  ftma  «i  in  ftKl 


5.  free  CataSof 

S,  Cost  of  teleptiQiK  cads  will  be  dtilucM  Imr  fan  ortfer, 

7,  Assurance  of  fair  itaJing  tlvotjgti  our  nationwide  riputatiot. 

a.  We'Ef  "iMtm"  to  maiid  Hot  Dealt  M  AJ.S.OJL,  te. 


NOW A  full  line  Ham  Store  with  these 

Same  Policies  in  ATLANTA  -  -  ARSON  ATLANTA,  INC. 


TRADE  WITH  US  AND  DENEFIT  FROHl  OUR  UOLUIHE  BUVINQ 


These  are  a  few  of  our  ''HOT"  Grand  OPENING  Specials 


The  Memorizer 


101 E     Buy  ot  $7^.^ 
Get  free  fVlOlB 
Remote  VfQ     Uif  $125." 
Send  coshieri  check  ot  W,0^ 
Shtpping  will  be  collect. 


We  can't  a 

^  KHIM\AAaOD 


Yaesu  FT  227R 
Fully  Syn  2M  FM 
List  S315« 
Calf  for  Sup^r  Quote 


Ken^rood 


7 4 00 A    25  watts 
Fully  syn.  2M  FM 
list  $399.'» 
Call  for  Super  Quote 


CDE  Ham  111 


Ham  III  rotor  S174« 
Shipping  induded  it)  Conf    USA 
Horn  III  rortor  pluf  100  ft    rofVK 
cafcyl*  $139" 

Horn  HI  rolor  plui  100  ft.  kk>i  - 
mtot  ctibl*  ond  ftO-OU  foom 
coax  $162." 

Sennd  coihiert  chm<k  or  M.O« 


most  of  our  special  prices  -  -  Call  or  Write 


TS  5!iOS     Lilt  $739.'50 
Buy  at  $739.00 

Get  Free;    1 .  CW  Filter  S49,00 

2.  Ext.  Spvakar  S30.« 

3.  Shipping  lndud«d 
Send  coihi«r)  chedi  or  M.O 


DenffoTL, 


Dentron  Super  Tuner 

Litt    $129.'* 
Buy  for    $116,00 

Send  cashiers  check  or  M.O. 
Shipping  will  be  collect. 


ICOMl 


10-21 1 

*  MEG  MULTI  MODE 
2  METER  Tf^ANSCEEVER 


Buy  at  $749.<«>    Get: 
Gift  Certificote  for  $125* 
Send  cashiers  check  or  M.O. 
Shipping  indtided. 


DRAKE 


Drake  W4 

List  $79." 
Sell  $67.*»o 


WV4 

List  se9." 

Sell  S/d.'*** 


laa 


mateur  Radio  Supply  of  North  Atlanta,  Inc. 


km  '^Ja  A  J  ^  ^v  ^^  I  V  ^1  ^  I  W^ 


Pinelree  Plaza  Shopping  Cenlsr    ■    5269-6  Buferd  Highway.  DoraviJIe  GA  30340    •    (405)  455-1771 


A56 


DRAKE'S  New  STATE  OF  THE  ART  RIG  IS  HERE!  I 


THE    TR-7 
Ust    016.™ 

Dlt-7    Dig  Reodout 

fS-7    Power  Supply 
Liil    \M,^ 

MS- 7    Speo1i#r 
Lift    33. « 

full  Lin«  of 
Accai&drini 

Oil  I  Fof  Yeun  N9W 


00 


^  KEISJW/OaO 


TS-820S 

Delijnif  160  lOM  CW:  SS8 


f*^ 


DRAKE 


T1-7S00 


?M     100  Ch    Programoble 


it4C     Rcvr 

160- 10M       Lift     1699." 


u 


T-4XC     TX 

160'IOW        list     $699,™ 


FT-901  DM 

160-lOM  oil  Mod«  HF 
List     S1299.M 


FRG-7 

Brood  cot  to  30  mHi 
List     $315.<^^ 


STORE    HOURS 

Mon.  ^  FrL  9  AM  -  5  PM 
Sun.   1   PM  '  6  PM 


All  Prices  Subject  to  Change 
Without  Notice. 


MASTER  CHARGE 
&  VISA  ACCEPTED 


VISA 


CALL  US  and  see  why  if  youVe  net  buying  from  us 

We're  Losin'  and  You're  Losin' 


ATLANTA 


(404)  455-1771 


NASHVILLE     (615)  868-4956 


We're  "burning"  to  make  "HOT"  deals  at  ARSON  ATLANTA,  INC. 
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PERSONAL 
COMMUNICATIONS 
FOUNDATION  A      A 

rcrLio  and  citizens  bond  service    ^^^ 


For  ■rftfin^ibfllt, 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 


F.«nw   PCH^OHAl.CDHMUNltAflONSrFOM^DA'TlON 
tin  JMipJfev  CAfcvmi  90074 


OUR  NEW  BANDPASS- 
REJECT  DUPLEXERS  WITH 
OUR  EXCLUSIVE 

BpBr  CIRCUIT'^ 

-  .  -  provides  superior  perfor- 
mance, especially  at  close 
frequency  spacing. 

Models  available  for  all  Ham 
bands.  Special  price  for 
Amateur  Repeater  Clubs 

CALL  OR  WRITE  FOR  DETAILS: 


WACOM  PRODUCTS,  INC 

Box  7307 

Waco,  Texas  76710 

817/776-4444 


Rohn  is  the  TOWER  FORCE  when  it  comes  to 
building  towers  —  look  at  the  BX  Towers 
and  you'll  see  why  .  .  . 

HDBX  Towers  will  hold  up  to  18 
sq.  ft.  antenna  capacity. 

Due  to  design,  BX  Towers  hold 
greater  antenna  toads  than 
competitive  models. 

Can  be  assembled  on  the  ground  and 
hinged  up  or  built  vertically, 
section  upon  section. 

Shipped  nested 

Fabricated  in  USA. 


Check  out  the  ROHN  TOWER  FORCE,  youll  be 
glad  you  did! 


jl^E^f^V  — »l«— ■li^iita^liiiL"'^-" U  — »p-» 


Unarco-Rohn 


DtvhSfon  <if  LfnaTcci  lnr]n5Ui&S  IrtC 
B718  Wfisi  Piank  Ro<ii1.  PO  Bo«  200O 

P&oria.  Illinois 6lB5e 

U2 


solid  state  continuous  coveragel 


MM 


NTER 


nTT.    ^^^r    ^^* 


INC. 


The  Drake  Tr-7 

AREA  CODE     WASHINGTON  953-9535    ■     BALTIMORE  792  06QO 

9624  FT.  MEADE  RD.    LAUREU  MD,  20810 


C7S 
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DREAMING  OF  A  NEW  RIG?  ^^  ^^..o.^ 

YOU'VE  COME  TO  THE  RIGHT  PLACE!      ^^^%^ 

THOMAS  COMMUNICATIONS 

NEWINGTON,  CONNECTICUT 


J   ,  - 


l-<-ti 


«.". '-"- 3?Er7;;, 


^.M^ 


^ 


o^ 


-■f 


#.e: 


9  ^ 


■V-SfT^, 


l-J 


MJ 


'OVER  40  BRANDS  IN  STOCK" 


KENWOOD  •  YAESU  •  KDK  •  DENTRON  •  WILSON  •  MFJ  •  SWAN  •  DRAKE 

LARSEN  ic  TEMPO  if  BEARCAT  ^  B&W  •  ARRL  PUBLICATIONS 
MOSLEY  •  REGENCY  •  ASTATIC  •  AND  MUCH  MORE! 


-k  COMPLETE  RADIO  SERVICE  SHOP  ^ 

FAST  EFFICIENT  SERVICE — WE  REPAIR  ALL  BRANDS 

ALL  WORK  GUARANTEED — AMATEUR  EXTRA/ FIRST  CLASS  LICENSES 

'YOU  SHIP  IT— WE  FIX  IT" 


^  NEW  AND  USED  Equipment 

^  TRADES  WELCOME 

-^  FREE  Catalog 

-^  Same  Day  U.P.S.  Shipping 


TELEPHONE 
ORDERS 


mtsc«f  cfiarg^ 


V^A 


THOMAS  COMMUNICATIONS 

95  KITTS  LANE,  Newingfon,  Connecticut  06 111     (203)  666-6225  or  667-3135 

OPEN  MON,.FRL  10-6  •  THUR*  10-8  •  SAT.  10-4 

Easy  Directions:  RT.  91  to  RT.  15  South— 2  Blocks  Post  McDonald's  (Berlin  Turnpike} 


T34 
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rmmi^ 


~\ 


YOU  ASKED  FOR  IT 


BOTH  MORSE 
ANDRTTY 


DS-3000  KSR 


The  ULTIMATE  in  coded  communications  can  now  be  yours  with  the  new  DS-3000  KSR  TERMINAL 
(Version  3)  and  ST-6000  DEMODULATOR.  Enjoy  the  convenience  of  composing  and  editing  your 
messages  BEFORE  transmitting;  decode  and  display  CW  as  well  as  RTTY  signals.  Connect  the  HAL 
ST-6000  and  DS-3000  KSR  to  your  transceiver  and  antenna  and  work  the  world  on  RTTY  and  C W. 


ST-6000 

•  170-42S-850  Hz  Shi/t 

•  Low  or  Higji  tof\es 

•  Crystal  tooe  key^ 

•  Active  band-pass  fillers 

•  Autostart  and  antispace 

•  ATC  and  DTH 

•  KOS  for  keyboard  break  in 

•  Scope  or  meter  tuning  indicator 

•  AM  or  FM  limiter  modes 

•  Tabk  or  rack  mounttng 

•  yO  interface  to  current  loop, 
RS  232,  MIL-188,  and  CMOS 


ANTENNA 


iRANSCEIVER 


I 


ST-6000 
DEMODUIj^TOR 


I 


DS-3000  KSR 
TERMINAL 


DS-3000  KSR 

.  MOHSE.  BAUDOT  and  ASCU  codes 

•  Ful]  72  character  lines 

•  16  lines  of  display 

•  Word  wrap-around 

•  Edit  with  WORD,  LINE.  &  PAGE  modes 

•  Keyboard  programmable  HERE  IS 
message 

.  Up  to  175  WPM  CW,  5  speeds  BAUDOT 
&  ASCII 

•  8080 A  microprocessor  controlled 

.  MORSE  also  output  as  ASCn  or  BAUDOT 

•  I/O  interface  to  current  bop  or  RS  232 

•  New  streamlined  12  inch  display 

-  On-screen  indicators  of  WORD  &  PAGE 
modes 


ST-6000M  (Meter) $495.00 

ST-6000S  (Scope) $595.00 


m 


DS'3000  KSR  V3 

DS-^XX)  KSR  V2  (NO  MORSE) 

Write  or  caB  us  br  our  new  arr^teur  catalog. 


.  $1575.00 
.  $1195.00 


HAL  COMMUNICATIONS  CORR 

Box  365 

Urbana,  Illinois  61801 
217-367-7373 


For  our  European  customers 
see  HAL  equipment  at: 

Richrpr  &  Co,;  Haniwt'er 
LEC.  InterelcD;  Bis&ofw 
Primelieh  Systems;  Hariden*  Sweden 
Radio  Shack  of  London 


192 


^. 


^    j97r" 


Pick  a  card  •  •  •  any  card 

CALL  TOLL  FREE 


1-800-228-4097 

Communications  Center 

443  N  48th  Sireef  cse 

Lincoin  Nebraska  68504 
in  Nebraska  Calf  (402  466-8402 


K 


J 

4k 


YAESU 

FT-901  DM 

List  $1299 

Price  too  low 
to  print,  call 

for  quote. 


YAESU 

FT-7  Mobile 
List  $499 

Call  for  discount 
price 


f 


^■^■Mritt 


KENWOOD 

TR  7400 
List  $399 

Call  for  discount 
price 


z 


I-800-634-6227 

Communications  Center 

West 

1072  NRancho  Drive 
Las  Vegos.  Nevada  89  i06 

In  Nevada  Cait  (702)647  3114 


Sale  subject  to  limited  supply 


9 

4\ 


K 

♦ 


Buy  a  FT-301 

digital  for 
$935   and  get  a 
power  supply  & 
CW  filter  free! 


KENWOOD 

TS-820S 
List  $1099 
Call  for  louv 


•i§t       "'      I      -will 

R4C  List  $699 
Your  price$599 
T4XC  List  $699 
Your  prfceS599 


6 


J 


1 


J 

♦ 


/• — 


10 

♦ 


YAESU 

FT-101E 
List  $799 

Price  too  low 
to  print,  call 
for  quote. 


KENWOOD 
TS520S 
List  $739 

Our  price  too 
low  to  print, 
call  for  it! 


YAESU 

FT-227R 

List  $319 

Call  for  discount 
price 


r 


51 


♦ 
01 
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RADIO  WORLD 


CENTRAL  NEW  YORK'S  FASTEST 
GROWING  HAIVl  DEALER 


ri  iiii£ 


HDUM-ajl 


Featuring  Yaesu,  Icom,  Drake,  Atlas, 
D^ntron,  Ten  Tec,  Swan,  Reciencv, 
Standard,  Tempo,  KLM,  Hy-Gain,  Mosley, 
La  r  sen.  Midland,  Wilson,  Southwest 
Technical  Pfoducis.  We  service  everything 
we  selJl  Write  or  call  For  r|uote.  YOU 
WON  T  BE  DlSAFPOINTEa 

We  are  just  a  few  m mutes  off  the 
NYS  Thru  way  (1-90  J  Exit  32 


RADIO  WORLD 

ONEIDA  COUNTY  AfRPORT 
Warrtff         TERMINAL  BUJLDtNG  Bob 

K2\XK  ORlSKANy.  NY  13424      WA2MSH 

315-337^2622 


plu«  S1 .50  %fh 
NY  Its,  add  tan 


Ffraturef:  CMOS  Electrmiic  K«Yer 

•  Stfli*  ofttie  art  CMOS  cfrtuitry 

•  S&lf  cornpletlno  doi&  and  dflslT«s 

•  Dot  and  dash  mHmorv 

«  limbic  keying  with  ar^y  squt!«f«  paddte 

•  5-50  WPM 

•  Speed,  voJurrw,  tone  CDmro4$,  ^dt  Km0  and  ■Sfiesiket 

•  Lifw  Current  drain  CMOS-b^rterv  ofMsraiion 

■  Deluxe  quanertnch  ipcks  for  lufivirig  arnl  outinit 

•  Hjuiclsame  egphell  white  have  -  woodgram  top 

•  Campact  and  portafal*—  t-7/Bit4  !/4  n  61/4 

•  Grid  bluck  keying 

•  Wiftjci  and  Eesled  -  tully  guaranreed  -  less  battery 


l4!^.     $25.95 


PliH  SIM  S/K 
NY  (ts,  idd  UK 


AC  - 


K 


EY 


Features: 

•  Tw^n  paddle  s^queeze  key 

•  Extra  heavy  bwt— non  skid  feel 

•  Adjust  able  contaei  spa{;ing 

•  Touch  tension- com  fort  ktytn^ 

•  Smooth  friction  free  peddle  movefnent 

•  Handsome  crinkle  fiois*^  ba»  and  rich  red  paddles 

•  Five  way  binding  posts 

•  Use  with  Trac  CMOS  keyer  or  any  keyer 

EInctTonics,  Inc. 
1 106  Rand  eidg. 
RAC  BuftaJa    NY    14203 


T18 


D  O  V  ET  R  O 


DISCOUNT  SCANNERS 


Thctbudt" 


$255.00    ^^ir 


CHECK,  M.O..  MASTERCHARGE.  VISA 

BAY- COM  B32 

1 96  FRONT  STREET 

SCtTUATE  MA  0Z066 

617-545-9700 

Other  Regency  models  at 
similar  savings — send  for  list 

I.. Mass.  residents  please  add  5%  tax 


lOYSTICK 

Ideal  lor  TV  Game*,  Audio, 
Compidaf  Gaines,  afc;  Fe^^ 
tuF^  iout  lOOtC  Cantai 
Tapp«d  Pota . 
£3.50«a.3/S10i)0 


ALCOMEP^IO 
CERAMIC  TIHMiNAi 
STRIP  10  Tenuinal*. 


TBIMPOTS 

SOO  ohtR 
IK-SK-20K-ZBK 


S/TSc 


TR  ANSFOHMEH  - 1 1 7v  AC 

Primary- 12.6  C-t,-  3  Amps.  $3*00 


An  mafchaiHJUM!  J00%  giuirontwed  Pla^sa 
lacliude  poataga  with  youi  crdet. 

Wnt«  iar  FREE  Catalogue.  CHICAGOLAHD^ 
Our  Stoie  Op«n  Daily  at  iO'OO  A.M 


R.W.  ELECTRONICS.  INC. 

3203  NorJh  Western  Avenue 
Chicdgo,  IUmois6Q613 

312  248  2480  ^^^ 


III 


MPC-li 

Multipath  Correction 
In-Band  Diversity  & 
AFSK  Tone  Keyer 

Amateur  Net;  $545.00 


standard  features  mctude  CONTINUOUSLY  tuneable  Mark  and  Space  channels  (IDOO 
Hz  to  3200  Hz),  Dual  Mode  (MARK  or  FSK)  Autostart  and  internal  high  level  neutral 
loop  keyer  (20  to  60  ml).  Both  EIA  and  MIL  FSK  outputs  are  provided  for  dfrect 
interface  to  microprocessor  and  video  terminal  peripherals. 


MPC-IOOOCR 

Signal  Repneration  4 
Speed  Conversion 

Amateur  Net:  $645.00 


A  front  panel  switch  permits  internal  TSR-200  Signal  Regenerator-Speed  conveft- 
er  assembly  to  electron ica fly  ^'gear-shift"  trntween  60,  67,  75  and  100  WPM.  All 
incoming  and  outgoing  signals  are  regenerated  to  less  than  0.5%  bias  distortion* 
Also  available  wrth  DIGITAL  Autostart  {TSR'200D):  Amateur  Net:  $695.00 

MPC-IOOOR/- 
TSR-500 

Dual  UART  Regeneration, 
Speed  Conversion,  200 
Char.  Memory,  Word  Cor- 
rectfon  &  DIGITAL 
Autostart 

Amateur  Net:  $895.00* 

The  MPC4000R/TSR-500  provides  PfeToadrng  and  Recirculation  of  the  200  character 
FIFO  Memory,  a  keyboard-control  led  Word  Correction  circuit.  Variable  Character 
Rate,  Tee  Dee  Inhibit,  Blaok/LTRS  Diddle,  a  Triple  Tone-Pair  AFSK  Tone  Keyer  and  a 
Character  Recognition/Speed  Determination  DIGITAL  (DAS-100)  Autostart  mode. 

^The  M PC- 1  DOOR  is  also  available  without  a  TSR  assembly  and  functions  as  a  MPC- 
lOOOC  with  3  Triple  Tone-Pair  AFSK  Tone  Keyer.  This  "Basic-R'*  permits  future  ex- 
pansion with  a  TSR-100,  TSR-ZOO,  TSR-200D  or  TSR-SOO  by  simply  lifting  the  lid 
and  plugging  in  the  appropriate  TSR  assembly:  Amateur  Net  (Basic-R):  $595,00 

Your  QSL  will  bring  complete  specifications,  or  call:  213*682-3705. 


D23 


^ 


627   FREMONT  AVENUE 
(P,  O.  BOX  267) 

SOUTH   PASADENA,  CA.  91030 
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The 


In  the  Northwest! 


> 


ATLAS    •    ICOM    •    KENWOOD    •   YAESU 

Come    to    ABC    Communications    today    for    the    best   solution    to    your    particular   communication 
requirements,  whether  they  be  Amateur,  Two-way  Business  Band^  VHF  Marine  or  Police  Scanner, 


DENTRON  MLA-2500 

$89a5a 


DENTRON  MT-3000A 
Deluxe  Tuner  $349.50, 

DENTRON  1 60-1 0  AT  (not  shown) 
Super  Tuner  $129.50, 


DenffoTL. 


^KElWVOOO 


KENWOOD  Transceiver 
TS'820S  160  thru  lOM  $1098, 


KENWOOD  Transceiver 
TS-530S  160  thru  10M  $739.  -  {less  DG-5) 


KENWOOD  2M  FM 
TR-74G0A  $399. 


ATLAS  350-XL  Transceiver 
160  thru  tOM$1195 


RADIO    INC 


ATLAS  Transcervtr  21  OX 

80  thru  10M$679. 

Atlas  Transceiver  21 5X  (not  shown) 

ISOthRj  15MS679. 


(COM  Transceiver  2M  FM  V* 
JC22SS299. 

^B^^' 

^ —                      ■*» 

MH 

IS^^n 

^        ^         '*        'V   ,    , 

wmiZ^ 

ICOM  Transceiver  2M  FM 
SSB  IC211  $749. 

JBl^^r          imM  ^ 

rrEmr^Biian.»    *y%.M    C  AA 

•^  a 

ICOM 

IC246S499. 

YAESU  HFSSS 
FT-101E.  160  thru  10M  $799. 


Y^ggy 


YAESU  FT-221R 
2  meter  FM-SSB  S6Sa 


Y^ggy] 


COMMUNICATIONS 


A  46 


17550  15TH  AVE.N.E.  •S£ATTLE,  WASH,  98155  •  (206)  364-8300 


We  also  handle  Wilson,  Cusbcrafi,  Hy* 
Gain,  Antenna  Specialists,  KLM,etc* 
Attentloni  Washington  residents:  Come 
on  in  tor  excellent  service  in  our  com- 
plete Commynications  Repair  Shop. 


Write  or  call  for  SPECIAL  tower;  rotor, 
antenna  package!  Tri-Ex,  Rohn,  Wilson 
Towers.  Shipping  Info:  F.O.B.  Seattle  via 
UPS,  truck,  or  parcel  post. 


TO  PLACE  ORDER 

CALL  TOLL  FREE 

IN  STATE  OF  WASH. 

1  (800)  562-7625 

Wash.  res.  add  sales  tax 


Other  locations:  (Walk-in  customen  only)  •  Bellevue  —  12001  N.  E.  12th  •  Everett  —  6920  Evergreen  Way  •  Open  Mon.  thru  Sat. 
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giant  demo 
[clearance  sale 

FULL  FACTORY  WARRANTY! 


WILSON: 

SALE  PRICE 

M^66(6  ElTn6M)  

S  79,95 

M^S8(8  E1m6M)  .. .. 

104.95 

M^20{4  El  20M)„.. 

......    141.95 

M-t55(5El  15  M)..., 

134  95 

WV-1  (40*10  Vert)..... 

59.95 

S  Vs-I  Tri^bander 

. . ,    204.95 

S  Ys-2  Tri-bander . . .  _ 

164  95 

M  420  MTR  .......... 

141.95 

M  520 

239,95 

M  340  . , 

554,95 

MOSLEY: 

S-402  2  El  40  M   

209.95 

CL36 

233.95 

CL  33 

174.25 

QUAD  VIKING  INSTRUMENTS: 

1 322  2  El  Quad  10-15-20  . . .    202.95 

1323  3  El  Quad  10-15-20  . . ,    291 .96 


INFO  TECH: 

Mod  300 

100  C .., 

75  A 

93  .......... . 

200  C 

150 

75  B  , 

30C 

200  A 

10  B 


450.00 
391.95 
287,95 
212:95 
439.95 
259.95 
269.95 
289J5 
419.05 
269.95 


(DEALER  FOR 

DRAKE)...  ALSO 

WILSON  MARK  II  IN 

STOCK! 

WHILE  THEY  LAST! 


WtmKM  CfMfQO 


ViSA 


1260  Al DA  DRIVE 
COLUMBUS.  OHIO 
[  Pevnoidsburg)  4  J36S 


(614)-866-HAIIIIS 


JUST  GETTING  ON  THE  AIR? 

See  AiliranilaGk  for 

D  New  Equipment 

D  Used  Gear 

n  Friendly  Advice 

Radio 
Supply 

185-191  West  Main  Street  •PC  Box  88 
Amsterdam,  N  Y  12010  Tel  (5161  842-8350 
Just  5  minutes  trom  N.Y.  Thruway  —  Exit  27 


Samft  day  ihlpmont,  First  line  parts  only.  Factory 
tested,  Guarantised  money  back  Quality  IC's  and 
other  componenls  at  faciory  prices, 

INTEGRATED  CIRCUITS 


RO,  Box  44aOM  Santa  Clara,  CA  95054 

For  will  call  Dflly:*^*'^)  988-1640 
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Sinctaif  3V2  Digit  Multimeter 

Batt  -AC  oper  ImV  afid  ,  I NA  resulution 
Resistance  to  ZO  mefl  1  %  tccurscy  SmaJI , 
portable. Gompletalya&sam encase  lyr 
guarantee   Best  value  eve/f        1^.95 


Wm  Umpimhii 
f-  tii^i  '4  jifi  inpuy 

TbYP  CliMti  phnlqniii 
riL3l|  Hli 
It  ?■■  CIlM 
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niq  BH 

ateii  ii 

QNifi  wi|M  imk 


Not  a  Cheap  Cloclt  Kit  St4.95 

includes  evefytnifiQ  eicspc  c^s^  2 -PC 
EKBfds  €-,5(r  LED  DispUlyi  S3T4  clodt 
diip.  tnnsiciTTief ,  jd  cornponen^  ^kj  IuD 
^isinics  Grien  and  vifiot  doptoyt  atso 
a¥ad  Same  til  v/.tir  tfiptoyt.    &r96 


Digital  Temperature  Meier  Kit 

tndoor  ant;  OLEfigor  Siwtctws  Dick  srs 
lartli  eeamiDl  50*  led  rtvlouls  N&t- 

parts  lof  a>miCileCB  im  ofMmnn  WM 
mrassire  lOO  lo  -  200^,  tenttB oti  de- 
gree.M  or  liquid  Vtery  Kcmmt  $39.ft5 
Beajirftfr  fiirq*iood  ca^  w  pe;ei  tit J5 

NICad  Batt,  Fixer/Charger  Kit 

Opens  shorted  Dtlls  thai  wont  hold  i 
charge  and  Then  charged  thvm  yp,  all  m 
oiw  kii  w/full  pans  &  instrLc:        S7.^5 


RCA  Cosmac:  VIP  Kit  275,00 

Video  c^omputer  wnh  ^mn  and  graphics. 

78  IC  Update  Master  Manual 

1976  IC  Update  Master  Manj;ii  $30,00 
Connptste  IC  data  selector  21?S  pg.  hos- 
ier reterence  guide.  Over  42.000  cross 
referifices  Free  update  Mr  vice  through 
1978  Domestic  poslige  S^  50  Foreign 
W  OO  Rnal  1977  M«iw  closeoui  >15,«) 


(4ew  Cosmac  Super  *'ELF'' 

RCA  CMOS  SKpandatile  \o  64K  mttTQ- 
computer  w/HEX  keypad  mpul  and  vidSG 
ouiput  tor  grip  hies.  Just  turn  oh  and 
^rt  loading  yoLt  prog  ram  using  the  resi- 
dent RiMtlior  Dfl  FtOM.  Pushbutton  seiec- 
lion  of  ii  fqar  CPU  mwk$  LID  mdM^ofs 
of  cunoit  CPU  motle  and  four  CPU  ^tes 
Single  step  C}p  for  program  dtbug  Butti 
in  pwr.  supply.  256  B|>tiiOf  RAM.  ludici 
srnp  &  spjbr  otbriid wm  mm  mPC 
hard  &  2N  p«ft>  teiy  «Kl«ied  Ccnnp 
Kil  1 1 06  %  Hi.g  h  adtf n^  dJSpiiy  ositmn 
Br^  lam  address  dv^pliy  option  f.iS 
Qsstom  hardwood  cah  .  dn^ed  front 
parwf  11,75  Nkad  &m«f  Ba^Vup  Ktt 
«'att  parts  4. IS  Futy  i^rvd  &  tested  m 
calHivet  1 51 .70  ^  SO?  soft  wa  re  cl-ub  1 0- 
12  mf.  omnthly  ptiPfotM)  1  ^  00  per  yt 

4K  Elf  Expansfor^  Board  Kit 
with  Cassette  L'F        $79.95 

AvafiaUi on iKUrd  options:  iKsitperf^OM 
Tiiijnitor  t19,t5  Psfatltl  l/Q  pDH  i7.95 
RS23Z  If  13.50  TTY  20  m*  IF  tlJI 
SlOOMemDiYr,'F$4J50 

Tmy  Basic  for  ANY  1 802  System 

Ca&sattt  SIO.OO.  On  ROt^  Momat  S36,00, 
Siip€r  Elf  own^fs,  30%  oN  Objeci  codt 
Mm  or  pa  par  tape  wifhrnanLjal|5.50, 

Original  Cosmac  "ELF"  kit 

AN  parts  and  Instructs,  %iBM 

Board  only  UM 


SO  Hz  Crystal  Time  Base 

Kit  $4.40    Converts  digiEal  clocks 
Itom  AD  line  rre^uency  tt^  cfystai  time 
base  OutstancUng  Kcuracy.  KH  tncPudes 
PC  board,  MM53$9,  cryfttl.  re^sJQr^, 
capadtors  and  Ifimmef 


ClDclL  Calendar  Kit      S23.95 

CT7015  drred  diiw  c*np  displays  dale 
Irtij  time  Oh  r  LEDS  *ith  AW-PM  mmJ*- 
czHif  Marnvosa  tntum  tficitattt  tec^ 
iW  CoTTiptok  lAi  li  pirt],  pQiw wopftjf 
and  in^Tuctwis  kess  case 


2:5  MHz  Frequency  Counttr 

Kit  Complftf  <rt  t«ss  case        121M 

30  MHz  Frequency  Counter 

Kit  Comp^tte  ki\  less  cas<         |4T,75 
='r«staler  Kri  to  350  MHi  tl9  JS 


Video  Modulator  Kit     $8.95 

Cony  an  your  TV  ^ef  if>(o  a  hi^gh  quality 
TTVQr^itor  without  aftectmg  normal  jsage 
Complete  kJt  ^tth  rull  tnsE ructions 


Stopwatch  Kjt  $26,95 

full  SIX  dfgit  battery  operated.  2-5  volts 
3  2768  MHi  crystal  accuracy  Times  to 

59rtitn..59sec.,9§1,''t00sec  Times std.. 
splfl  and  Taylor  7205  chip  att  cornp& 
nents  minus  case.  Full  ^nslryc.  Molded 
pla^Eic:  case  with  be;«l  $5.DD 

Auto  Clock  Kit  ^$15.95 

OC  clock  with  4vS0''  displays.  Uses 
Nationat  MA- 10 12  module  with  alarm 
option,  inciudes  light  dtmmer,  crystaJ 
timebas^  PC  boards  Fully  regulated, 
comp.  instincts  Add  SS  95  fpr  heauttfuJ 
dark  gray  case  &est  v«iu«  ar^ywhere 


TERMS:  55.00min  order U. 3  Funics  Calif resltJenIs add 5% lai 
BanhLAmencard  antS  Masf&r  Chsrge  accepted. 
S^ippmg  charges  will  be  adtfed  on  charge  cards. 


FREE:  Send  ler  your  copf  al  our  NEW  197a 
QUEST  CATALOG.  Include  2I<  $tarti|i. 
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T^s?k 

^ 

=iL 

W 

^ 

f 

T 


Huge  Discounts! 


irnTTTm 


1 


i 


Savings  up  to  70%  on  major  brand  IC  parts  and  computer 
kits.  For  complete  IC  listings  wrtte  lor  our  catalog. 


WAMECO 


Li 


KITS 

S-100  RC.  Boards 
OK  RAM 
8080  CPU 
12 'Slot  Mother 
Board 
lACA  AUDIO  SlOO  PC-  Boards 
8K  RAM 
Z^SO  CPU 

2708/2716  EPROM 
Boards  (New) 
I  W/W  Prototype 

Board  (New) 
SOLID  STATE  MUSIC  S-100  Kits  & 

Bare  Boards 
MB6ASK         Kit 
STATIC  RAM  Bare  Board 
M87  16K  STATIC  RAM 
Kit  4  35.00 

Bare  Board  25.95 

MB8SK/16  K  EPROM 
USES  2708"s 
Kit  Less  EPROMs  75.95 


28,00 
28.00 

33.00 

28  00 
28.0O 

28,00 

25.00 


^a 


// 


Si 
'4 


^c/-, 

^Q 


S 


'^^ 


'^o;'^%. 


129  95 
25-95 


Or 


'^hrj 


BOOKS 


74L$00  TTL 


74L%QO 

m 

74LS02 

Zl 

74LS04 

.24 

74L$06 

21 

74LS10 

21 

741.  SI  # 

8S 

74Lt20 

21 

74LS21 

.23 

?4LI22 

,23 

74LS30 

.23 

74Lt32 

30 

74LS37 

31 

74it3a 

31 

74LS42 

GO 

?4L^7 

7& 

74LM8 

.72 

74LS73 

3S 

741*74 

35 

74LS75 

.53 

74LS76 

.37 

74LS8& 

.36 

74LJ90 

52 

74LtTO 

-52 

74LS93 

52 

74LSI09 

311 

74Ltll2 

36 

744H13 

36 

74LtU4 

36 

74LS125 

46 

74LS126 

46 

74LS132 

.7S 

74LSi3© 

70 

74LH39 

70 

74iSl5l 

65 

74L4lSa 

66 

74m  S4 

lOO 

74Ltl57 

62 

74t.S160 

92 

74L*161 

92 

74L$162 

92 

74L5163 

92 

74LS164 

9B 

74LSi74 

75 

74L*i75 

79 

74L4i90 

90 

74H191 

90 

74LS1^2 

90 

74LSI96 

&0 

74L*L97 

80 

74L$221 

1  06 

74L*257 

,71 

74LS2M 

70 

74LS266 

,26 

74L»2e3 

72 

74LS365 

55 

74LS3&6 

55 

74Li3fi7 

55 

74LS3£d 

55 

74LS3a« 

39 

eiLs^s 

.77 

eiL$96 

.77 

eiL*97 

.77 

B1L$98 

.77 

Th©  Basle  Workdook  % 

Programin i ng  Proverbs 

Discovermg  BASIC 

COBOL  with  Style 

Advanced  BASIC 

Standard  Dictionary  of  Compultrs 

&  Information  Processifig 
Game  Playing  with  CompLrters 
Game  Playing  with  BASIC 
Minrcompulers 
M  ( c  rop  rocessors 

Digital  E)(  peri  men  ts 

Digital  SignaT  Analysts 

Digital  Troubleshooting 

110 CMOS  Digitat  IC  Projects 

400  Ideas  for  Design.  Vofume  2 

Analysis  antj  Design  of 

OigitaJ  Circuits  and 

Computer  Systems 
TelephofM  Accessories 

You  Can  Build 
Basic  Electronic  Switching  for 

Telephone  Systems 
Basic  Carrier  Telephony 


5.50 
6.95 
6.85 
6.95 
7.9S 

16.95 
16,95 

6.95 
13.95 
10  95 

6.95 
19.95 

9.95 

5.95 
13.7S 


22  50 
4.95 

6,95 

ess 


r 

:■:■- 

(Continued^ 

S080  Machine  Languages 

Programming 
Robots  At  Your  Doorstep 


BEGINNERS  BOOKS 


KITS 

SOLID  STATE  MUSIC 

VBIB  VfDEO  INTERFACE 

Kit  129.95 

Bare  Board  25.95 

RF  Modulator  TV-1  Converts  Video 
Output  to  RF  For  TV  antenna 
terminals,  complete  K*t  8,95 

NEW  FROM  CYBERCOM  DIV  OF  SSM 
MB8A-2708  16K  EPROM  with 

Vector  Jump  Kit  35.00 

OB-1  Vector  Jump  &  Prototype 

Kit  49.00 

Board  25.95 

104  2  +  2  I/O  Kit  139  95 

SYNTHESIZER  SB-1  MUSIC 
Ktt  wtth 

Software  145.00 

MT-1  l^Slot  Mother 

Board  39,95 

XB^l  EXTENDER  BOARD 
Bare  Board  8.99 

SSM  8080  MONITOR  VI 
ON  2-2708  47.00 

ON8  1702A  47.O0 


6,96 
6.95 


Beginning  BASIC 

Ham©  Computer  Begmners 

Glossary  and  Guide 
Basic  BAS^C 
Introduction  to  BASTC 
Home  Computers:  210  Questions 

and  Answers 

Volume  2:  Software 
Microcomputer  Dictionary 

and  Gijide 
Mrcroprocessor  Basics 
Home  Computers:  210  Qaestioiia 

artd  Answers 

Volume  1:  Hardware 
Understanding  Inteigrated 

Circuits 

Semi  con  doctor  Circuit  Elements 
Fundamentals  and  Applications 

of  Digital  Logic  Circuits 


9.95 

6.95 

895 
a95 


6.95 

19.95 
10,95 


7.95 

4.95 
6.95 


74XX 


«#• 


^ 


SUPPORT  DEVICES 


6S20 
6850 
8212 

8214 
8216 
8224 

8228 
8226 
8238 


8.00 
8.00 
3.45 
800 
3,75 
3.50 
6.25 
3.85 
7.95 


iNew)25  Pin— D  Sub- 
miniature  Solder  Tail 
Male  3.00 

Female  3.50 

100  PIN  EDGE  CONNECTOR, 

Imsai  spacing  3.50  (New) 


MEMORY 


1702A 
2708 

2716TT 
21L02  4S0T1S 
2lt02  250ns 
2114 


3.75 

11,50 

22.50 

1.25 

1.60 

8.50 


MlCROPROCESSOft 


■4001 

4C3oa 

40O6 
4007 

4ooe 

4009 
40 10 
4011 
4012 
4013 
4014 
4015 
4016 
4017 

4oia 

4019 
4020 
40?  I 
402  Z 
4023 
4024 


P*.^#*  A^':   "       *.i 


yjSA 


n  Caih 
G  COD 

Cti3ree  My 

n  M  c. 

□   BACtVISA) 
5e 


5716  W.  Manchester  Ave, 

Suite  #5 

Los  Angeles.  CA  9O045 

TELEPHONE  OI^DERS: 
Call  <213)  641^4200 

EkP<  Date: 


D  Send  your  complete  catalog,  I 
quickly.  | 

n  Please  send  me  the  follOwing| 
rtems  i  have  listed  t>elow: 

Qiy.  Stocli  No.  Price 


Name. 


Fostage/Handiing 


$1.50 


Address, 
City 


Sati$factionlOO% Guaranteed  I 

Calitornia  Residents  Add  6%     I 

Sales  Tax  | 

Note:  Minimum  Order  $lO.0O,  5%  Discount  over  SlOO ,00  on  l.c:s  only.  | 


State- 


Zrp. 
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11 
13 
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24 

11 

17 
13 
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NEW 
1978 


IC  MASTER 


Over  40.000 
!C's  listed. 
Over  2,000 
pages. 

Retail  Value 

$55.00 


Updated  every 
90  days. 


Youf  price 

$39.99 


Check  catalogue  for  more 
listings  on  linears,  voltage 
regulators^  resistor  books, 
IC  sockets  and  more. 
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ADVA 


KIT  $11^ 

ASSEMBLED  $17.95 
ADD  $1.25  FOR 

POSTAGE/HANDLING 


VARIABLE  POWER  SUPPLY 

•  Continuously  Variable  from  2V  to  over  15V 

•  Short-Circuit  Proof 

•  Typical  Regulation  of  0.1% 

•  Electronic  Current  Limiting  at  300mA 

•  Very  Low  Output  Ripple 

•  Fiberglass  PC  Board  Mounts  AH  Components 

•  Assemble  in  about  One  Hour 

•  Makes  a  Great  Bench  or  Lab  Power  Supply 

•  Includes  All  Components  except  Case  and  Meters 


OTHER  ADVA  KITS' 


UHIC  mOM  K|t-4JM  mm  CHOI.  TTl.,  QTL  RTL.  KtL.  NiMil.  m*^  men  Mf»  IC't. 

JhlM-Mt  IVWllia^A  4piB4  nMrrtv  raMTfH  Ifid  BWWtnil.  EHMtv  M^  tNwittAh-nrKiKDtt 
m^m  mi    D4'  tGD  latowi  Cmw^Ht  i|r  xdtaAt  QiM  tat  Mp  ImiIIi         C*f LY  ttM 

i  ^  ^  tHPfl^    liiMfllf    ^  S  Si  iiA*  *v*  iw  h 


Thii* 


■*mt> 


i  tl  ^  ■»  U  1 


THAU.  IfOWl  «nf  E  (UTA  IM^m  wMMI  BHth  •WW  Am  tt«i  «««  u  FrEI  ON 
fl£QlJt:£1  ->Mi  Op  Amp  irift  mmn  m^  •<  IS  it  inB»-T49  CN«(  Oi>  Anns  ot  im  tKB 
Fff  1  wllti  «*«fv  O'^di^  4^  STD  or  rtiiMi.  Mitl(ful1iBl jMior  |i»  t ?/3 1  /|  ? Otw  Irv  Jtwn  ^w  ot^K, 
OflbEn  TtXlAY-i^li  Hvi^l  Hiblicl  Id  fni<0  u\t  ind  prast  lUblfOI  Ml'  ittingi  «v>tiWMf  ntHUM, 
All  t[ttf\Hr*  m#  hjrpluiiitwTi  IQm  hkinntuinilly  tDdid. 
WBITB    FOPl    PnFE    Cl4rAL0>S    "7?    rarfHCiA^   DW   TEH?  vrttJi^qralLlitttiri  arriad  M  fhHit 

tl  IK  ftiimmia  tmiiip  mn  mikmt  uodti  lid.  Uiri  ni^idtoTft  aU  ««  ^h 


MORE  SPECIALS:        # 


RC410BDN  '16V  fl?  BPniA  VOLTAQE  REGULATOR  IC.  V«ry  otey  u 
UK.  MMk«t  «  rMM  Highly  niguliitid  T^V  S4j|Jti1v  far  OP  A.MP't,  *tc, 
Rflfiuiniii  wihr  unn^iknad   DC   O&^30V}  Biva  2  !>¥■»■■  capKiftcfv 


Wilti  Pall  Shvl  mt  Sdwitalto.  B  [r»M  mDlF* 
PtC4138QMHdT41  UMr^toitv  Ofl  Amn  mDl^ 

LMiafttna  «ii^up<M  Sjmp  Dtfnodutoiw  PIP 
LH21 1 1  FM  IF  ITiHini       OF  JUnp.  D«t^  Umm I  OlF 
1H62i3  Him:  CMtmi  OlBdE  QjIV  m  1«iA  0.1ni  D0^3& 
Z^KE^F^-^HMCify  V^SM^Xl,  IJ^  «.3.  S.1,  U,  9^ 
9  1.  10    i;.  IS.  Ifl.  It  2Q,  39  3i.  77  »  X3V  L'lCm) 


S1^ 


1 1tem  3.«t  00 


•  MONEY^ACK  GUARANTEE 

•  AU  TESTED  AND  QOARAISITEED 


ADVA 

BOX  4181   EP,      WOODSIDE,  CA  94062 
TeL  (415)  851-0455 
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♦super  SPECIALS:      ^ 


1119*      Gvmaiiuum  DKkde  1Q/$1 

14014     ^mv.  IfrnA  DiOfk  ^^1 

1  »|40(lt  5(rV  1 A  ^fectif Mr  15.191 

1M«t54  30V1M)14  a^'$i 

Bfit  SCV  %A  fr^l^  RjM  4 11 

ai2K2    NmTfiMWtor  Q1QI 

3NBn7PNP  TiMMffttf  «i^1 

iMId^  Fttwvr  Xllbf  10A  SOTS 

2N 1904  NPIU  Anqi.i'&ir  J  tOO  e/$1 


iirf  Toa  3afeiH«  hf  j^ip 

LMIH  a»ri7«1  Oil  Amp 
tM]7$  Pdx  VdA  FI^  mlMP 
M^G&  rnw  niDl# 
LM7:n  :2  J7V  f1«fi  DIP 
LRII741  Comp  Op  Amp  mDtP 
L1UI14S6DiH«?41mOlP 
CAMBeSTranlAfT^YOtP 
RCA29  Pwr  XjitDt  1A30W 


HF391  RF  PdWir  Ahtv^T^flmii^or  tn  2&W  #  3  30MH?Ta3 
SSQK  TJni4r  lirB-INf  DiH«r«nt  piinaut  tFuni  £^&  4w/idata| 

RjDI19STIC  Dinl  Tr4ehin|J  Re^iilalnr  '  I^V  O  IDQmA  VTO  Wi 
9038  WjMKfwiM  GtftwtWf      ^     Wmh  Wi'th  C  ■ruiits  &  □■(• 


SPECIALS -THIS  MONTH  ONLY 


51.75 
54 

.3S 

fi/¥1 

3/St 

^.IKI 
S2J&0 
«i75 


J 


irJ34A  Germanium  Diode  GOV  10mA 

1N270  Germanium  Diocie  80V  ZOOniA 

iry914  Silicon  Diode  lOOV  10mA 

1N6263  Hot  Carrier  Diode  (HP280D,  etc ) 

F7  Power  Varactor  1-2W  Out  @  432MHz 

(Spec^&  Circuits  included  with  F7) 
DIODE  0RA8  BAG-Mi^ed  zeners,  rectifiers,  etc. 


2N706 

2N91& 

2N2609 

2N292Q 

ZIU3904 

2N4t22 

2IU43G9E 

ZI\I4838 

EllZ 

T1S74 

TO  220 


NPN  High-Speed  Switch  75ns 
UHF  TransistDf-Osc/Afnp  up  to  1  GHz 
P-Channel  FET  Amplifier  2BD0Mmha5 
UPH  Dual  Transistor  3mV  Match  ^3225 
hIPN  Amp/Switch  ptOO  40V  200niA 

PNPRF  Amplifier  8i  Switch 
JU'Channe)  Audio  FET  Super  Low-IUoise 
150  Volt  PNP  Transistor  for  Keyer 
M  Channel  FET  VHFRF  Amp 

N  Channel  FET  High-^pead  Switch  40u 

Mounting  Kit  Mica  insulator  &  bushing 


1D/$1 

4/S1 

25/S1 

$1,00 

$2  00 

SO/SI 

4/$1 

4/S1 

$1.00 

2.95 

B/S1 

3/$1 
2/S1 
2/S1 
3/Sl 
3/S1 

10/$1 


LM3Q8H 
LM309K 
LM317K 

LM380N 
NESG5A 

LIVr723CN 

LM747 

2102 

2740  DE 

CA3018A 

CA3028A 

CA3D7SE 
RC4558 

N5556V 
N5SS8V 
8038 
8223 

LP-10 


Low  Bias  Current  Dp  Amp-  Super  709  $0.84 

5  Volt  Regulator                              TO  3  .84 

Adjustable  Voltage  Regulator         2'37V  3.50 

ZWatt  Audio  Power  Amplifier           DIP  J4 

Phase  Locked  Loop                             DIP  M 

Precision  Voltage  Regufator               DIP  3/S1 

Dual  741  Compensated  Op  Amp         DIP  2/S1 

1024-Bit  Static  RAM  (1024  x  1)        DIP  SIJS 

FET  Input  Dp  Amp-  like  NE  536/)jA740  t95 

4-Transistor  Array/Darlington  M 

RF/IF  Amplifier  DC  to  12QMHz  1,45 

FM  IF  Amp/Limiter/Oetector            DIP  145 

Dual  High  Gain  Dp  Amp                  mPIP  3/$1 

Precision  Fa^  Op  Amp                   mOIP  2/$1 

Dual  Hi  Gain  Op  Amp-  Comp.        mDIP  3/$1 

Function  Generator/VCO  with  circuits  S3  J  5 

256  Bit  PROM  (32x8)  50ns  2J9 

LOGIC  PROBE  kit-TTL,  CMOS,  etc. 

Machined  case  included-/?  hr.  assembly  $7.85 


SEND  FOR  ADVA'S  NEW   1978  CATALOG 
OVER  700  SEMICONDUCTORS,  KITS,  CAPACITORS,  ETC.-SEND  13ci  STAMP. 
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PHONO 


r>%  . 


0^ 


I 


Model 
QC-04 

CD-4  FOUR 
CHANNEL 

QUADRAPHONIC 

RECORD 
DEMODULATOR! 


EACH! 


^  — 


S9.95  ea.  Lots  of  3! 
S8Sb  es,  Lou  of  1001 


110/220  iFK, 

50/60  Hz. 


*   ff 


HUNDREDS  OF  PARTS! 

AN  ELECTRONICS  GOLD  MINE! 


Order  ETCO  No. 
026HP099 


'^{550 


\T^ 


Si 


oc^Si 


A  TOP  QUALITY  SANSUi  UNIT* 

ModeJ  OC-04  (s  an  all-in-one,  self<omained  aisembly 
designed  to  accept  the  output  from  a  CD'4  quad  stereo 
phono  €4irl ridge,  ^nd  demodulaTe  the  four  channel  m* 
formati&n  to  produce  ff>ur  discrete  quadraphonic 
siejneo  c^iirinieU,  r«ady  to  feed  into  two  sier«o  or  orm 
quadraphonic  Bmplirier! 

We  don't  have  tOd  much  ir^fOfiTtatitKi  on  ttxii  unit,  but 
it's  obwioujly  a  top-oMhfl-line  unit.  It  seems  to  bede^ 
tigned  for  insertion  into  an  existing  stereo  amplifier 
or  preamp  —  thrae  sides  are  bare  as  illustrated;  the  front 
panel  has  standard  phono  inputs  and  oiJtputs,  andi  the 
back  panel  has  iwo  inEcr locking  control  switches. 

CD-4  RECORDS  ARE  STILL 
AVAILASLE! 

-so  von  may  want  to  use  this  unit  for  its  original  pur- 
pose. Ttiav're  fold  oi  if,  but  could  Firobably  be  made  to 
operate  with  a  minimum  of  Mork.  Some  pari3  may  bt 
miumg,  A  schefnaiic djagf am  \i  included  with  each 
uniL 


A  GOLD  MINE  OF  UNIQUE  AND 
VALUABLE  PARTS! 

In  parts  alone,  the  QG -04  is  worth  many  time  our  low 
priotf  Included  on  th«  chassis  are;  a  25  vdc  regulated 
power  supply  complete  with  1 10  vac  power  transf  ortner; 
four  low  t»^i  filt«m«nd  two  hiQh  pass  filters  of  the 
bihrt  quality;  inteprattdciixuili,  many  r^^lar  and  fteld- 
effect  transistors,  mini  trimmer  resistors,  controls, 
capacitors,  resistors,  switches,  etc, 

SOPHISTICATED  CIRCUITRY  COULD 
HAVE  MANY  USES! 

00*4  Quadraphonic  sound  is  similar  in  many  ways 
to  multiplex  stereo.  In  effect,  each  channel  on  the 
00-4  recorded  ts  modulated  with  a  high  frequency 
carrier  in  addition  to  the  audio  signal.  The  carrier  is 
modulated  with  rear  channel  information.  The 
OC-04  contains  audio  and  high  frequency  amplifiers, 
ar\ct  two  oomplete  multiplex  demodulators^  There  are 
probably  Ion  of  in^resting  uses  for  this  untt  -  torrie  of 
you  bfi^t  fellows  out  there  aft  sure  to  figure  them 


othBi  inleres 


-  wiite  on  vour 


SURPLUS: 
CATALOG! 


Summer  "AA"  edition.  Many 
more  bargains  such  ai  thii  onef 
Cifde  the  num1t>er  thuwri  bfilow 
on  the  reider  mfornution  card. 


24  HOU«-A  DAY.  7  DAY  A-WEEK  tBlephpna  t>rd*n 
DEEKF  Ptioni  in  vour  chirgacarcl  orders  et  low  week^ 
«nd  and  waning  nt«i9  Call  1-51B-501-B7OO« 


SURPLUS  WANTED  —  Contact  our  buYing  off^^e  st 
1-Sl  4^95-0400  or  send  Idi  and  unvtes  fo  Ftftis - 
bur^h  ■ddmc  below. 


CANADIAM8  -     Ordering  from  this  ad  is  simpie.  Please  remit  in  U.S.  funds  (or  add 
13%  to  overall  total  and  remit  in  Canadian  funds).  ■  (Chargex  and  Mastercharge  wel* 
come}.  We  do  the  paperwork  and  ship  to  you  direct  from  the  U.S.A.  at  low  American 
prices.  You  pay  duty  &nd  tak  to  Canadian  Customs  (Canadian  schools  are  exempt L 
We  have  stores  in  Canada,  tool  Write  for  Canadiari  catalogs.  We  inyr-^  yoy  to  visit 
our  Plattsburgh  store  -  just  50  mlnutei  from  Montreal  on  US.  B7I  E31 


TM. 


ELECTRONICS 


LtQUIDATORS  OF  EXCESS 
EtECTRONlC  iNVEfUTOl^lES 


Rush  Your  Order  loday ETCO  ELECTRONICS  CORP.  U.S.A. 

North  Country  Shopping  Center, 
Route  No.  9,  Plamburgh.  N.Y.  12901. 

MEHCHAfyDtSE  SUBJECT  TOPRrOft  SALE  Full  r«m,Tt»nC*  w»fh  eaeh  ard*r  please.  Mortey  Order.  C«rt- 
ifwd  ch#cK  BAWKAMEfilCARD,  VISA,  WASTE RCHARGE  or  CHAHGEX.  Add  15%  iw  UPS  (or  poiijge} 
And  handling  (wa  rrfund  axtxisr  Pka»e  try  to  titing  your  ofdcr  totsl  to  SlO  or  mora.  WoHc}wid«  export  or- 
de»  tclicpted-  Op«n  accouini  ra  Hjovarnntent  agencies,  ichooli,  inttrtutiont  jnd  t'ipJe  "A"  rated  induitriaJ  h 
(^rnrntrciai  acco^unti.  Special  QUdtei  for  quantities.  N.Y,  ttata  rendentsL  add  7%  t«lr*  Cix. 
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Frequency 
Counter 


$  89.95 


kit 


UTILIZES  NEW  MOS-LSl  CIRCUITRY 


You've  reque^^  Jt,  and  now  it's  here!  The  CT-50  frequency 
counter  kit  has  more  features  than  counters  selling  for  twice  the 
price.  Measuring  frequencv  is  now  as  easv  as  pushing  a  button,  the 
CT-50  will  automatically  place  the  decimal  point  in  all  Inodes,  giving 
you  quick,  reliable  readings.  Want  to  use  the  GT-50  mobile?  No 
problem,  it  runs  equally  as  well  on  12  V  dc  as  Itdoe^  on  110  V  ac. 
Want  super  accuracy?  The  CT-50  uses  the  popular  TV  color  burst 
froq.  of  3.579545  MHz  for  lime  base-  Tap  O'ff  a  color  TV  with  our 
adapter  and  get  ultra  accuracy  —  .001  ppmr  The  CT-SO  offers 
professional  quality  at  the  unheard  of  price  of  $89.95.  Order  yoiirs 
todayl 

CT-50,  60  MHz  counter  kit ,,..,,,, .  ,  .  $   89.95 

CT-50  WT,  60  MHz  counter,  wired  and  tested    ..,,..  159.95 

CT-60O.  600  MHz  prascaler  option  for  CT  50,  add   ,,,,..,..  29,95 


SPECIFICATIONS 

Sensitivity:  less  than  25  mv* 

Frequency  range:  5  Hz  to  60  MH£,  typically  65  MHz 

Gatetime:    1    second,   1/10  second,  with  automatic  decimal 

point  positioning  on  both  direct  and  prescale 

Dispiay:  S  digit  red  LED  A"  height 

Accuracy:  ZO  ppm,  .001  ppm  with  TV  time  basel 

input:  BNC,  1  megohm  direct,  SO  Ohm  with  prescale  option 

Power:  110  V  ac  5  Watts  or  12  V  dc  ®  1  Amp 

Size:  Approx,  6"  x  4"  x  2",  high  quality  aluminum  case 


Color  burst  adapter  for  .001  ppm  accuracy 

r 


..$14.95 


CLOCK  KIT 

6digtt  12/24  hour 


Want      a     clock     that 
looks  good  enough  for  your 
living    room?    Forget    the   com- 
petitor's   kludges    and    try    one   of 
Oursl      Features:      Jumbo      .4"     digits, 
Polaroid    lens   filter,    extruded    aluminum 
case  available   in  5  colors,  quality   PC  boards 
and  super  instructions.  All  parts  are  Included,  no 
extras  to  buy.  Fully  guaranteed.  One  to  two  hour, 
assembly  time.  Colors:  silver,  gold,  black,  bronie, 
blue  {specify). 

Clock  kit,  OC'5 .  >  .  S22.95 

Alarm  clock,  OC-B^  1  2  hr  only  ..,.....,.  2^4  95 

Mobile  clock,  DC  7    ,  . , ,  25.95 

Clock  kit  with  10  mm  ID  timer,  DC-lO  .  .  .  25.95 
Assembled  and  tested  clocks  available,  add 
$10.00 


VIDEO  TERMINAL 
KIT  $149.95 


•I'.nHf  <k[hiui«»  ar«  ttmgfi  h  v-ait  fcU43|ilv.  ctri'*!  coniFi;'  ■<   ■ 

■  i[iLMJ  rsiia   I  up   to  DUlCKl  Lmud^   3  giftlii  Uf  3J'  umii ri« Un  bv   It)  Inm, 

tftHiMuMimn,    tul*    04tilfl(M:Ur  44CII  d^n^Ay    bl>fl«it-lV0«  M*  Ifiry. 
*9H%.  1*^  <<M«  fi^i^  Ni  iwi.  mwm  'C=«rw'    iAi«»  ti«>h  wvn.  d<p«r* 

9twn  Bffiw*Pa*if' 


TH3216  K^r 

VO  1,  Vicmo  it*  FTF  Mrniij|iflC>F  K^^^ 


CHEAP  CLOCK  KtT    $8,95 

DC-4  Feaiur*t 

•  6  digit  .4'   LED 

•  1  ?  Of  24  f  oimai 


Does  riQi 

iflCllfdF  tKMftt 
Of  Tranifptmef 


PC  Board 
52.95 

Trantft^rrneT 
SI  ,49 


6D0  MHz 
PRESCALER 


c4unt«r  to  600  MHr.  Worki  with 
all    countfirt.     Lags   i|sin    15^0  mw 

Wirfid,  tesiud.  PS-16     .  ,  .  .  $&9.9S 

K  Lt,  PS-  T  0  . $44. 9& 


CAR 
CLOCK 
KIT  $27.95 


t^J/JA   M(lk/J    T?    '(/rlH    AC   Qt  OIL 


AUTODIMMEn 

A«jf«4*iia(ic9TV      ipif  w  II  I. 

For   dc    I  1    Cv   e»4tei. 


30  watt 


2  ineter 
Power  Amp 


The  f^moui  BE  ctau  C  po-.'.-" 
ftinp  now  availsbl*  m^il  ord^t  Fcrut 
Watis  in  for  30  W^rii  aut,  ?  liin  for  15 
4irt,  1  In  for  B  out,  incfHl^ble  vsl^a^ 
cenn^M*  with  a^l  parts^.  intTructiont 
■nd  d«i)i(!»  on  t  R  lefav-  Case  not 
inciud-edi 
Ciomplatfi  K  It,  PA  1  «»,,,..  ,  $22.9& 


CALENDAR  ALARM  CLOCK 

^  Ki  iPicEuiMl  MvafViriJ^ng  HkC«p(  CAM. 
Ciuilcjl  It  into  VMiL  M^lisn  or  iMin  car* 
FEATURES 

*  Tiivitf  Jr4  HCfur  Au^rfi  *  1^1  cHmJi  Itott  9(H  * 

•  l4*|tP»Y    tl*l?l*    ■dP'   i^it*!  fHiill  in  BfH  C*>|p 

1  i*<ii-  |iu(.i» 

Complete  Kir  tau  c^se, 

DC-tf, ' 834,95 


LINEAR 


&ai4  Clock 

74^00 

74Sn2 

7447 

7473 

7475 

7  490  A 

74143 


$2.95 
.35 

.7S 

79 

,35 

.SO 

3.50 


555 
556 

566 
667 
14&B 


:  .50 
,7S 

1,49 

1.49 

.BO 


REGULATOR 
73MG  SI. 49 


LEO  DRIVER 

75491  .50 

75492  .50 


3CBk 
309  H 

340K 
7805 
7S13 
7B15 

7ai8 


12 


89 
99 
99 

.39 

.89 

89 


TRANSISTTORS 

MRF33S30WVHF  S11,^ 

NPN  2N3904  ty^e  10/^1.00 

P  NF  2  N  3906  T  VP«  1 Q/  $  1 .00 

NPN  Powwf  Tab  4QW  3/$1.00 

PNP  Power  T3h40yy  3/Sl,0Q 

FET  MPF  102  type  3/S2.00 

UJT  2N2646  typa  3/$2.00 

2N3055  UPN  P<iM«r  .75 


DIODES    1KV,2^A 


5/^1  CM5 


100VJA 


Its  SI  00 


1M914A  [yp* 


S0/!S2,O0 


LED  DISPLAVS 


Ff\)D  359 7S 

FW0  510 1,25 

DL  707  1.25 

HP  7730    .  ,       ,1.25 

Red  PolvQid  Filter 


741  OP-AIVIPSI^ECIAL 

Factory  primtt  mini  dl-p  with  both 
XifOH  and  741  part  nunrhsrs 


4.25"  X  1.125 


,59 


SOCKETS 

14PHM  &/$1,00 

16  PIN  &/SV.00 

24  PiN  2/Sl  00 

40  PIN  3' S2  TO 


FERRITE  BEADS 

vsiith  mfoand  i^cti 

15/StJ30 

6  Holt  Birfun  Bead^ 

S'Sl  00 


ranssL  eilaairiifihs 


P.O.  Box  4072  Rochester  NY  14610 
(7161271-6487 


TELEPHONE  ORDEf^S 
WELCOME 


Evilly    f     ii-\ 


«l  rilictiJin 
guiT>ni««if     fit 

fnonsy  ftttunded, 
COD;  idct  i\m. 
Orden  urdir  SlQ 
•dd  f.75.  NY  r«i 
drrrn  xh)  7%  tm 
Add  S%  lor  cnctii^, 

^nturftiitf,      «nd 
"srdtr  SG.OO. 


MINI -KITS 


TONE  OECODER  KIT 

A  aji1Vl«t«  tone  dacodar  4)ti  «  itfK^  FC  ScMitl 

iDuch-ijXM  decDfSti^,  iQne-lMHil  drtaKitiqn,  F  $K 
dvmiXl^  iignjiling,  ind  many  qlhwr  lop^   Um  ? 

lor    1?  iiLiltiirb  tDiidi  hinij  ^fl^qitmg..  'Hun*  ^^  ^ 

Ta  1?  wjIii. 

CumpNia  Hn.  TD  1 .  S4,S5 


# 


SUPER  SLEUTH  AMPLIFIER 

A  super-sensilive  amplifier  vuhtch  wHI  pick  up  a 
pin  drop  at  15  feet!  Great  for  monitoring 
baby's  room  or  as  a  general  purpose  test 
amplifier.  Full  2  warn  of  output,  runs  on  6  to 
12  volts,  uses  aay  type  of  mike,  H squires  S-45 
ohm  speaker. 
Complete  Kit,  BN'9    ..... ......  S4.95 


FM  WIRELESS  MIKE  KIT 

Transmit  up  to  300'  Co  pny  FM  broadcast  radio^ 
uses  any  type  of  mike.  Runs  on  3  to  9  V.  Type 
FM-2  has  added  super  sensit  ive  mike  preamp. 
FM-1    ,$2,9S  FM-2    .-,,.. S4S5 


COLOR  ORGAN/MUSIC  LIGHTS 

See  m^usic  come  alive f  3  different  lights  flicker 
with  music  or  voice.  One  light  for  \ow%,  one  far 
the  mid-fangi  end  orie  for  the  highs.  Each 
channel  individually  adjustable »  and  drives  i^ 
to  300  watts.  Great  for  parties,  bend  music, 
nite  clubs  and  rrkore^ 
Cotuptete  K  It,  ML-1    ..  .,*,^....«..,,  S7,9B 


LED  BLIMKY  KIT 

A    grtfit    atiemion    ge^lm    which    alternately 
fla&htf  2  Jumbo  LEDf,  Use  tor  nam  a  badges. 
butt<)m^  or  \^aming  type  panel  litiht!.  Runs  on 
3  to  9  voits. 
Qompi9t&  Kit    »».*•.*<<«<»■•.<*>...  $2^& 


POWER  SUPPLY  KIT 

C^rnpftip  ri>{iit  nigylatffJ  pgwp  lUfaplY  oro- 
v«des  akHk^bl*  tys  Mslti  ti  TOO  niA  flad  *^  ^^tt 
«i  t  Amp  50 'nV  tdBd-r«^i4,3iiiififooitSliltii'inf 
•nd  amiill  win.  Kii  Iwm  nsarftrtmwL  ^tauttm 

Camplari  Krt,  PS- at . . «  .  -    SBJIH* 


SIREN  KIT 

Produces    upward   ami    downward    waM  char- 
acterbtic  o!  police  siren.  5  MQlts  audio  output^ 
runs  on  3-9  volts,  uses  8-45  ohm  speaker. 
Complete  Kit,  SM-3    . $2,95 

DECADE  COUNTER  PARTS 

Indudes:    7490A,  7475,  7447,   LEO  readout, 
current   limit   r^i^tors,  and  instructions  on  an 
easy  to  build  low  cost  frequency  counter. 
Kit  of  parts,  DCU-1 .,,,.,.. _  $330 
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KITFaiUIES: 


16K  E-PROM  CARD 

IMAGINE  HAVING  16K  OF  SOFTWARE  ON  LINE  AT  ALL  TIME! 

S'100  fliRsai/Attalrl  Buss  Compatlile! 


1.  Double  sided  PC  board  with  sold«r 
mash  and  ijlk  screen  and  ^Id  pfat^d 
G  an  tact  fingers. 

2.  Selectable  wait  states. 

3.  All  address  lines  &  data  lines  buf^ 
lered! 

4>  Alt  sockets  included. 

5.  On  card  regulators* 

KIT      INCLLIDES      ALl      PARTS      AND 

SOCKETS   (except   Z70a'5).   Add   $25.   for 

assemMed  and  tested. 


PRICE  CUT! 


SPECIAL  OFFER: 


WAS  $69.95 


Our      2708'$      (4S0NS}      are      $12J5 
wtien  purchased  with  ataove  kit. 


-iA 


SttfJtiA 


/ 


nTFamiES: 


ADD 

$20  FOR 

250  NS 


t.  Doulifed    iJd«d    PC    Boafri    with    soldef 
mash     and     ulh     screen     lav  out.     Gold 

Slated  cuntict  fingers, 
J I  sccheti  inciuded> 

3.  FuNy     buff  are  d     on     all    address    and 
data  lines. 

4.  Phantom      is      jumper      selectable      to 

fm  67. 
_.     OUR     7BQS    regufators    are    provided 

""""■  (450NSI 


8K  LOW  POWER  RAM  KIT-S149.D0 


S-10Q  [Imsai/Attair]  Buss  cotnpattDie!  2  kits  for  $279 

&J^I    I  i_  ^^      ti      ^1      y     ifkil^      "  FuFfy  Assembled  &  BiJm«d  In 

Blank  PC  Board  w/  Documenta^on 

$29.95 

Low  Profile  Socket  Set 13.50 

Support  IC's  (TTL  Si  Regulators) 

$9.75 

Bypass  CAP'S  (Disc  8i  Tantaluin») 

$4.50 


USES  21 L02  RAM 'SI 


MOTOfiOiA  OUAP  DP  -  AMP 

MC  3401.   PIN  FOR  PIN  SUa 
FOR  POPULAR  LM  3900. 


3  FOR  SI 


ALARM  CLOCK  CHIP 

H  h  h\U5Z75^A  SiK  Digits 

Wittt  full  Data  Newi 

$1,95  each 


MOTOROLA  7805R  VOLTAGE  REGULATOR 
Same  as  standard  7805  except  750  MA  output. 
TO-220.  5V0C  oytpui. 

44c  each  or  10  for  $3.95 


FULL  WAVE  BRIDGE 

4  AMP-  200  PIV. 

69€        10  FOR  $5.75 


NOT  ASSOCIATED  WIIX  DIGITAL 
RElEAftCIH  OF  CAUFOnNlA,  THE 
SUPf^U^AS  Of  CPli  gOFTWAAE, 


450  NS!  2708  EPROMS 

Novw  full  speedl  Prime  new  units  from  a  major  U.S.  Mfg.  450  N.S. 
Access  time.  IK  x  8.  £quiv.  to  4-1 702  A's  m  one  package* 


$15.75  ea. 


4  FOR  $50 


00 


COMPUTER  MFG  MAKES 

S50O.O00.O0 

GOOF! 


rtOtoi^°^*^   4K  RAM  CHIPS  —  99<l;  each 


22    PIN  DIP 


A  ma|Or  US  computer  mfg.  msiaMed  thousands  ot  these  4K  Motorola  RAM's  on  the  wrong  boards  and  had  to  removethemAf  I  parts  were  then  tested,  and  met 
FULL  SPECS!  If  you  don't  mind  a  little  solder  on  the  leads,  then  this  is  the  best  memory  buy  In  the  world.  Arranged  as  4096  x  1  Bits.  470  NS. 
The  Motorola  6605  Is  one  of  the  easiest  dynamic  RAM's  louse  since  il  DOES  NOT  require  mu  Hi  pieced  addresses  as  do  most  other  4K's  such  as  the  40^  or  4027 
A  complete  memory  board  design  using  the  6605  is  outlined  in  the  Motorola  M6S00  Applications  Manual  starting  on  page  4-70 

990    EACH  LOOK  I 

WITH  DATA  SHEET!  *-^^  «^  ■ 

FOR  $6.95  YOU  GET  AS  MUCH  STORAGE  AS  IN  32  -  2102's! 


MCM6605 


FULLY  GUARANTEED! 


SURPLUS  BUY  OF  THE  DECADE!!! 


8FOR$6.95 

4096B¥TESOFfiflM^ 


4K  STATIC  RAM'S 

2114>  The  new  industry 
standard.  Arran^d  as  IK 
x4.  Equtvalent  to  4*21 
L02's  m  1  package  I  18 
pin  DIP.  2  chtps  give  1Kx8. 

2/$24.  8/$85. 


OPCOA  LED  READOUT 
SLA-1.    Common    Anode, 
.33     inch     character     size. 
The  original  high  efficiency 
LEO  display.  75c  ea* 

4  FOR  $2.50 


Z-80  PROGRAMMING  MANUAL 

By  Mostek.  The  major  Z-80  second  source.  The  nnost 
detailed  explanaiion  ever  on  the  working  of  the  Z-SO  CPU 
CHIPS,  At  least  one  fuit  page  on  each  of  the  158  Z-80 
instructions.  A  MUST  reference  manual  for  any  user  of 
the  Z-80,  300  pages.  Just  oft  the  press,  $12.95 


NATIONAL  SEMICONDUCTOR 

JUMBO  CLOCK  MODULE 

'  ^'^^^^*^—  ^      $g95 


MA1008A 
BRAND  NEW! 


LJ  U  '  U  U 


A&S£MBLEOl  NOT  A  MTl 


ffl.  "Fin 


ZULU 
•If AtOMD  —  t«  •$ 


PEflFiCT  Fon  use 

WITH  A  TlUf  BASi. 


FEMUnES 

*  fOUH  JIIMUn      "NrH  lEP  PlSPlATS 

*  12  HR  REAL  l'"i         HM*I 

*  S#  Hfi  *ii^nM  LtiiiN*L  tXJTPtJT 

m  L£ti  antOHmisscoNTftoL 

*  POWB1  nULUHE  MIWCATOfi 

*  SLEEP  %  S*iCX»K  TitMJ^ 

*  DlfttCT  itCI  QfltVf  I  LOW  RR| 

COMPARE  AT  UP  TO  TWICE 
OUR  PRICE! 


/ifWM 


WAMUFACTUR£R  S 


D20 


Digital  Research  Corporation 

^^  (OF  TEXAS!  ^ 

P,  O.  BOX  401247  •  GARLAND,  TEXAS  75040  •  (214)  271-246T 


Tantalum  Capacitors 

\  MFD,  .35V.  By 
Kemet,  Axial  Lead, 
BestValuel        10/$1. 


New!  REAL  TIME 

Computer  Clock  Chip 

N.S-  MM531 3,  Feature* 
BOTH  7  segment  and 
BCD   outputs.    28    Pin 

DIP.        $4.95  with  Data 


MICRO-M1K1  TOGGLE  SWITCH 


994; 

EACH 


SPOT      8y     RAYTHEON 
MADE  IN  USA!  WITH  HOWR 


6  FOR  $5 


TERMS:  Of defs  under  5Tb.  add  7&c.  No  COD*s.  We 
accept  VfSA,  MasierCh3rg«  and  Amertcaa  Express 
Cards.  MoFiev  Back  Guarantee  on  all  iterns?  Texas 
Resident?  ^^^  5*?^  Sales  Tas.        WE  PAV  POSTAGE* 


*5 1  •  .• 
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quantities  of  quality 


SEMiCONDUCTORS  FOR  THI 
EXPEIIIMEHTER 

LM373  AM/FM/SSBtF  detector  (DIP)  II.SS 

LM566  Square^triangle  oscillator  (mlnidip)  S1;75 

LM567  PLL  tone  decoder  (mi  nidip)  51. aS 

uA706  DIP  audio  power  amp  $0,75 

FET-1  Dual  NJFET.  VHF/UHF  amp,  package  3i$1 

FET-2  NJFET  VHRUHF  amp  similar  to2N44t6  3»1 

ai03  Power  transistor  (equiv  2N3055)  S0.7S 

Something  5pvcral 

RELAY  SPECIAL:  Beautiful  little  Electrol  reed  relays.  DPST, 
N.O;,  12V  coll;  1 "  mounting  center  with  t/10*  spaced  leads.  Now  on 
special  at  2/S1.50 

ELECTRIC  MOTOR  SPECIAL:  From  time  to  time  we  luck  out 
and  pick  up  a  True  Gizmo,  This  time,  we're  offering  some  of  those 
small  DC  motors  (run  on  about  1  to  6V  DC)  you  find  toys,  games,  win- 
dow d  19 plays,  electric  toothbrushes,  etc.  Now  they're  on  special  at 
10/$2J5  . ,  .how  can  you  go  wrong? 

TRANSISTOR  SPECIAL:  NPN.  house  -numbered  T0^92 
package  replaces  2N3904  and  similar.  Mfn  Beta  250,  goes  up  to  500; 
reasonable  saturation  voltage.  Priced  at  10fS1. 


SOMETHING  TO  MAKE  LIFE  EASY;  We  carry  APtest  cfips  for 
both  14  pin  and  t6  pin  ICs.  Gold  plated  wiping  action;  sturdy  pins  for 
scope  probes;  also  removes  ICs  from  sockets  without  damage. 
Model  TC  14(14  pin^  $4.50;  Model  TC-16  (16  pin):  $4.75.  We  also  carry 
the  A.G.E.  201 K  breadboarding  kit  (with  1.032  soideriess  plug^in  tie 
point  capacity)  for  only  $24.9 §. 


JUST  IN  TIME  —  NATIONAL'S  1 2 V  CLOCK! 
$16.50  or  SfS46 

The  MA10C3  clock  module  fs  ft  complete  unit... jus!  put  It  in  a 
package  and  you're  on  youf  way.  A  buiit-m  lime  base,  along  with  12V 
DC  operation,  make  this  unit  a  natural  for  no-hassle  car  clock  in- 
staiiatrons.  includes  fluorescent  readouts  (not  LEDs)  for  easy 
vlsibltity  under  adverse  ambient  lighting  conditions. 


SENTRY  CRYSTALS  .  *  *  these  are  series  mode,  Fundamental, 
wire  leads,  HCIS  package.  $4.§5  for  any  of  the  following:  4  MHz,  5 
MHz,  &  MHz,  9MHz,  10MHz.  12  MHz,  15  MHz,  18  MHz,  20  MHz. 

OTHER  CRYSTALS:  1J432  MHz  Baud  rate  generator  crystal;  KC€ 
package  with  wire  leads,  $5.65.  500  KHz,  series  mode,  fundamental, 
wire  leads,  HC6/U  package,  $4.95. 1  MHi,  series  mode,  fundamental, 
wire  leads,  HC6/U  package,  $5.95. 2  MHz,  series  mode,  fundamental^ 
wire  leads,  HC6/U  package.  $5.90. 

CW  AUDIO  FILTER:  Project  #17A,  Originally  designed  ad  a  filter 
for  electronic  music  applJcattons,  our  manager  Reo  Pratt  (who  Is 
also  a  ham)  reports  that  his  unit  gives  excellent  results  as  a  CW  filter 
with  variable  range  and  notch  width.  Kit  form  only,  $10,50, 


m^i^ 


TRIMMER 

CAPACITORS 

0V21BP 

2^8  pF 

CV2.5/11P 

2.5—  11  pF 

CV3/15P 

3-15pF 

CV3,5n4P 

3.5— UpF 

CVA/12P 

4       12  pF 

CV5/25P 

5  —  25  pF 

CV5/30P 

5  -  30  pF 

CV5.5/1QP 

5.5-18pF 

CV6/30P 

6  -  30  pF 

CV7/25P 

7  —  25  pF 

CV8/60P 

8      50  pF 

CV9/35P 

9       35  pF 

CV9M5P 

9  —  45  pF 

CV15/6DP 

15  — 60pF 

CV/ASST. 

10  assorted  ( no  choice^ 

5/S2.00 
5/$2.0i:i 
4/$2.D0 
4/$2.00 
4^$2,00 
4/$2.00 
4/$2.D0 
4/SZOO 
4/$2.0D 

miM 

3/$2.O0 
3/$2,00 
3/S2.00 

mzM 

10i$2.DO 


SKxS  ECONORAM  11^  KIT  ($135) 

A  truly  cost-effective  package  that  has  drawn  raves  from 
both  owners  and  reviewers  (see  the  1/78  Kilobaud  for  an  ex- 
ample). If  you  have  the  space  in  your  motherboard*  there's  no 
better  way  to  get  24K  of  memory  than  taking  advantage  of  our 
quantity  offer  (3  kits  for  $375).  Add  $20  to  single  kit  price  for 
assembled/tested. 


H6  COMPATIBLI 
ECONORAM  VI™  KIT  ($235} 

12K  X  8  for  the  H8,  with  the  same  features  that  have  made 
our  S*100  boards  so  popular.  Additionally,  all  sockets  and 
bypass  capacitors  are  already  soldered  in  place  so  you  can  get 
right  into  the  best  part  of  kit  building. 


RF  TRANSfSTOnS 

(All  specs  for  the  followfng  taken  at  25  degrees  C  at  2  GHz) 

»2NRF1  ($4,95)  2  GHz  power  transistor.  Pd  max  3.5W.  Pout 
minimum  i.OW,  Pin  310  mW,  efficiency  30%.  Similar  to  RCA2N5470. 

#2NRf2  ($5.95)  2  GHz  power  transistor.  Pd  a7W.  Pout  2.5W, 
Pin  300  mW.  efficiency  33%.  Similar  to  RCA  TA8407. 

i2NftF3  ($6.95)  2  GHz  power  transistor,  Pd  21W,  Pout  5.5W,  Pin 
r25W.  efficiency  33%.  Similar  to  RCA  2Ne269. 

i2NRF4  ($7.95)  2  GHz  power  transistor.  Pd  29W,  Pout  7.5W,  Pin 
1.5W,  elliciency  33%,  Factory  selected  prime  2N6^9. 


UIKLECTROHIC  SPECIAL:  LEATHER  DICE  CUP,  $2. SO 

It  doesn't  bHnk,  flash,  or  communicate,  but  it's  a  beauty  for  dice 
players.  Limited  guantity.  This  is  not  a  jokel 


TRS>80  tSK  COHVERSION  KIT 

This  kit  contams  8  uPD4l6  1  x  16K  dynamic  memories  and  instruc- 
tions on  converting  your  4K  TRS-SO  to  a  16K  machine.  You  could  pay 
up  to  $290  elsewhere,  but  our  ktt  Is  only  $l90t 


YES,  WE  HAVE  COMPONENTS  . .  .not  just  some  com^ 
ponents,  either,  but  a  truly  wide^range  selection. 
From  resistors  to  sophisticated  ICs  to  experimenter 
and  hobbyist  items,  before  you  do  any  shopping 
check  with  us  . . .  you'll  be  glad  you  did. 

TlRMSt  Please  allow  up  \o  5%  for  shipping;  Excess  refiunded.  Add  $1  handling]  for 
orders  under  S1D,  Car  res  add  tax.  COD  OK  wilh  street  address  for  UPS.  For 
VISA*  /Maat^rctiargerB  orders  c^\\  our  order  desk  (24  hrs)  at  (415}  Se2-€03e.  Prlcea 
good  through  coviQr  month  of  magazlrre. 


BILL  GODBOUT  ELECTRONICS 
BOX  2355.  OAKLAND  AIRPORT.  CA  94614 
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1-B»ff 


WIRE-WRAP  KIT  —  WK'2  W 
WRAP  •  STRIP  •  UNWHAF 

•  SO  [KS  udi  r\  f.  1'  &  4 

$12,95 


Wlf^E  WRAP  TOOL  WSU-3a 
WFUF  ■  STRIP  •  mtWRAP  S6.95 


WIRE  WRAP  WIRE  —  30  AWG 

?5ft  mm  11  ?5    bOrt  $1  96    tOOJtS295     ^OMh  *tS-M 
SPEC  I  FY  COl  OR  ~  Wnrte  -  Ydlo*  -  Fled  -  Greeti  ■  flPM  -  Sfadt 


WIRE  DISPENSER  —  WD-SO 

50  tt  foil  3D  AWG  KVNAR  wire  wrap  wire    $3,95  63. 

Cuts  wire  to  deslned  Fonotti 

SirJps  1'  ct  in!iijl;^1lon      SpBClfV  —  ilM^Vdlow-WtiJlt-Red 


BEPLACtWfMT  OI$PENSEB  SPOOLS  FOR  WO  30 


BOHPLni  IVIIUAL  ^i9h  CriH^JlL  CUKJI&  Bif  Jtfei  Willi  IM  J[rftii  Inwb 


S3  95 


4C2? 

SSL  J? 


IB 


■T 


««1 
4  It 

1*1 


DISCRETE  LEDS 


9m  it' 


iCs?S 


411 


iCiti 

<eifi 

Km 
Ml 


ta 


St* 

H 

'Or 


i*i 

4t1 
SSI 


HTM    lU    4^ 


VW 


>i    1% 


LIP 

,1  IS 


DISPLAY  LEDS 


TtPf 
VUI  1 
MAN  j^ 
MAN] 
MM  4 

MA44  ?1 
MAM  7; 
MAK  U 

MUtll 

MMIM40 


POUIiFT 

Ccunnwr  AnoA '^if 
1 1  7  Det  itHra-i*! 

CcninioM  CiirmtjEJ-ifd 
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DIODES/ZENERS 

SOCKETS/BRIDGES 

TRANSISTORS,  LEDS,  etc 

iNgi4 

100\f 

10mA           .05 

1          S-pin       pcb        *20       vtfw          .£ 

2N2222 

NPN   (2N2222  Plastic  .10} 

.15 

1N4005 

600v 

1A             .08 

'         14-pin       pcb        .20       ww          .40      1 

2N2907 
2N3906 

FN? 

PHP    (Ptastic  -  Unmarked) 

-IS 
.10 

1N4007 

lOOOv 

1A             .15 

16-pin       pcb       .20       ww          .40 

2N3904 

NPN  (Rastic  -  Unmarked) 

•10 

1N4148 

75v 

lOmA           .05 

18-pin       pcb        .25       WW          .75 

2N3054 

NPN 

.35 

1N4733 

5.1  tf 

1    W 

&ner      .25 

22-pio       pcb       .35       ww          .95 

2fl3055 

NPN      15A    60w 

.bU 

1N753A 

6.2v 

500mWZener   ,25 

24'pin        pcb        *35        ww          .95 

T1P125 
LEO  Green, 

PNP       Darlington 
Red,  Clear,  Yellow 

.35 
.15 

1N758A 

lOv 

.25 

28'pin       pcb        .45       ww        T.25 

D.L.747 

7  sag  5/8"  High  com-anode 

1.95 

1N759A 

12v 

.25 

40-pin       pcb       .50       WW        1,25 

MAN72 

7  seg  com-enode  tRedl 

1.25 

IN  524  3 

1N5244B 

1N5245a 

13v 
14v 
15v 

.25 

.25 

"               .25 

Mo  lex  pins    .01      To -3  Sockets     .25 

MAN  3610 
MAN82A 

7  seg  com-anod«  (OtflrtgeJ 
7  seg  com-anodi  (Yellow*) 

1.25 

1J6 

2  Amp  Bridge         100-prv              .95 

MAIV74A 
FND359 

7  seg  com-cathode  (Red} 
7  seg  CO  m-cathode  (Red} 

1.50 
1.25 

25  Amp  Bridge       200  prv             1 3B 

CMOS 

-   T    T    L    - 

4000 

•15 

7400 

.10 

7473               .25 

74176            ,85 

74H72 

.35 

74S133 

40 

4001 

.15 

7401 

.15 

7474               .30 

74180            .55 

74H101 

,75 

74S140 

.55 

4002 

.20 

7402 

.15 

7475              *35 

74181          2-25 

74H103 

.55 

74S151 

.30 

4004            : 

195 

7403 

.15 

7476               .40 

74182            .75 

74H106 

.95 

74S153 

.35 

4006 

.95 

7404 

.10 

7480               .55 

74190          1.25 

74S157 

.75 

4007 

20 

7405 

.25 

7481               J5 

74191             .95 

74  LOO 

.25 

74S158 

.30 

4008 

J5 

7406 

.25 

7483               -75 

74192            .75 

74L02 

.20 

74S194 

1.05 

4009 

,35 

7407 

.55 

7485              .55 

74193            .85 

74L03 

.25 

74S257  18123)  1.05 

4010 

.35 

7408 

.15 

7486               .25 

74194            .95 

74L04 

,30 

4011 

.20 

7409 

.15 

7489            LOS 

74195            .95 

74L10 

.20 

74LS0Q 

.20 

4012 

.20 

7410 

.15 

7490               .45 

74196            .95 

74L20 

.35 

74LS01 

.20 

4013 

.40 

7411 

,25 

7491               ,70 

74197            MB 

74L30 

.45 

74LS02 

.20 

4014 

.75 

7412 

.25 

7492               .45 

74198          1.45 

74L47 

L95 

74LS04 

.20 

4015 

•75 

7413 

.25 

7493               .35 

74221           1.00 

74L51 

.45 

74LS05 

.25 

4016 

.35 

7414 

.75 

7494              ,75 

74367            J5 

74L55 

.65 

1       74LS08 

.25 

4017 

.75 

7416 

.25 

7495              .SO 

74L72 

.45 

74LS09 

.25 

4018 

J5 

7417 

.40 

7496               .80 

75 108  A         ,35 

74L73 

.40 

74  LSI  0 

.25 

4019 

.35 

7420 

.16 

74100          1J5 

75491            .50 

74L74 

,45 

74LSn 

.25 

4020 

.85 

7426 

.25 

741 07            .25 

75492            .50 

74L75 

.55 

74LS20 

.20 

4021 

75 

7427 

.25 

74121             .35 

74193 

.55 

74LS21 

.25 

4022 

,75 

7430 

.15 

74122            .55 

74  LI  23 

,85 

74LS22 

.25 

4023 

.20 

7432 

.20 

74123            .35 

74H0O           J  5 

74LS32 

,25 

4024 

.75 

7437 

.20 

74125            -45 

74  HOI            ^20 

74S00 

.35 

74LS37 

.25 

4025 

.20 

7438 

.20 

74126            -35 

74H04            .20 

74S02 

.35 

1       74LS38 

.35 

4026 

1,95     i 

7440 

.20 

741 32            .75 

74H05            .20 

74S03 

.25 

74LS4Q 

.30 

4027 

,35 

7441 

1.15 

74141             .90 

74H08           .35 

74S04 

.25 

74LS42 

.55 

4028 

.75 

7442 

.45 

74150            ,85 

74  HID           .35 

74S05 

.36 

74LS51 

.35 

4030 

.35 

7443 

.45 

74151             .65 

74H1 1            .25 

74S08 

.35 

74LS74 

.35 

4033 

1  50 

7444 

.45 

74153            .75 

74H15           .45 

74S10 

.35 

74LSS6 

,35 

4034 

2.45 

7445 

.65 

74154            .95 

74H20            .25 

74SI1 

.35 

74LS90 

.55 

4035 

.75 

7446 

.70 

74156            .70 

74H21            -25 

74S20 

.25 

74LS93 

.55 

4040 

.75 

7447 

.70 

741 57            .65 

74H22           .40 

74S40 

.20 

74  LSI  07 

.40 

4041 

.69 

7448 

.50 

74161             .55 

74H30            .20 

74S50 

.20 

74  LSI 23 

1.00 

4042 

.65 

7450 

.25 

74163            ,85 

74H40           .25 

74S51 

.25 

74LS151 

J6 

4043 

.50 

7451 

.25 

74164             .60 

74H5Q            ,25 

74S64 

.15 

74LS153 

J5 

4044 

.65 

7453 

.20 

74165           IJO 

74H51            .25 

74S74 

.35 

74  LSI  57 

J5 

4046 

1.25 

7454 

.25 

74166           1.25 

74H52            J  5 

74S112 

.60 

74  LSI  64 

1.00 

4049 

.45 

7460 

.40 

741 75             .80 

74H53J          .25 

74S114 

.65 

74  LSI  93 

.95 

4050 

.45 

7470 

.45 

74H55           .20 

74  LS367 

J6 

4066 
4069/74  C04 

55 
.25 

7472 

.40 

74  LS368 

.65 

4071 

.25 

MCT2                .95                     LIN  EARS,  REGULATORS,  etc. 

4081 

.30 

8038                 3.95 

LM320T5          1 .65 

Liyi340K15 

1.25 

LM723 

.40 

4032 

.30 

LM201                 .75 

LM320T12        1.65 

tM340K18 

1.25 

LM725N 

2.50 

MC  14409           14.50      | 

LM301                 .45 

LtVl320T15        1.65 

LM340K24 

1.25 

LM739 

1.50 

MC  14419 

4.85 

LM308  (Mini)       .95 

LM324N            1,25 

78L05 

J5 

LM741  (S-14L2S 

4511 

.95 

LM309H              .65 

1          LM339                 ,75 

78L12 

•75 

LM747 

1.10 

74C1  51 

1.90 

LM309K  (340K-5i85 

7805  (340T5)       .95 

78L15 

,75 

LM 1 307 

1,25 

LM310                 .85 
LM311D(Mini)     .75 

LM340T12          ,95 
LM340T15          .95 

78M05 
LM373 

.75 
2.95 

LM1458 
LM3900 

-65 
.50 

9000  SERIES 

9301       .85 

95H03 

1.10 

LM31B|Min))      1.75 

LM340T18          ,95 

LM380(t*i4 

P1NK95 

LM75451 

.65 

9309       .35 

9601 

,20 

LM320K5(  7905)1 .65 

LIV1340T24          ,95 

LM709faa4PiNK25 

NE555 

.35 

9322       .65 

9602 

.45 

LM320K12        1.65 

LM340K12        1.25 

LM7n 

•45 

NE556 

.85 

MICRO'S,  RAMS,  C 

PU'S, 

NE565 
NE&66 
NE567 

.95 

1,25 

.95 

EPRC 

74S188          3.00 
1702  A           4,50 

MWS 

8214 
8224 

8.9S 

3.25 

INTEGRATED  CIRCUITS  UNLIMITEB  » | 

MMB3U        100 

8228 

6.00 

7889  Clajremont  Mesa  Boulevard,  San  Diago,  California  92111 

MM  53 16       3.50    1 

8251 

s.&a 

(714)  278-4394  (C^/it  ResJ 

SPECIAL 

■F^b.    ■    ^%  ^^  .^F^,    ■       ■   B.    ft  ^^^.^^ 

21 OM           1.45 

8255 

10.5Q 

DISCOUNTS 

2102L-1         t75 

8T13 

I.SQ 

All  orders  shipped  prepaid                 No  minimum 

Total  Order 

Deduct 

21 14             9.S0 

TR  16028       3.9S 

8T23 
8T24 

I.SO 
100 

Open  accounts  invited                       COD  orders  accepted            $35   $99 

10% 

TMS4044-    9.35 

8T97 

1.00 

Discounts  avallabte  at  OEM  Quantities       California  Residents  add  6%  Sales  Tax           * '  *^  '  ^^ 

15% 

f4A#iA                               n   nr 

2107 

1  ^n  Ai 

B-4   4.9  & 

All  IC's  Prime /Guaranteed.  All  orders  shipped  same  day  received. 

5301  -STOOD 

20% 

8080             8.95 
8212             2M 

2708 
Z30F 

9.50 
>I0    8.50 

24  Hour  Tod  Free  Pfiane  1-800-854-2211              American  Express  /  BankAmeriQard  /  Via  /Mbiterl 

Charge 

m.^m^ 


|T>HS  Si=^CI  AL  one;  cent  SAl^  IS  FOR  MAGAZINE  ADS  ONLY 


^  r^^ 


-Of^ 


LLISEI 


^-ns?!. 


W,- 10  REBELUON 

WE'RE  FIGHTING  BACK   INFLATION  WITH  THIS  EXCtUSIVE   If  SALE 


n5 


tx 


BUY    1    AT  SALE 
PRICE.  GET  aND 

FOR    1C   MOREni 


PCWUCS  FM  TOtm  ROWNItESI 

Or^rfry 

□itu 

tUftjimiJi  RAM 

CmI  Ho. 

fosns 

>Zn  P^fVllv 

1.H 

rM 

■AM59A 

bJt79U 

2K  1  1  OmmMc  RAM 

2K  M  ■  ^mw 

Tirp.lfa. 

Onl*r 

HB.ajit*Bi 

TTL'S   AT  "CENT-CIBLE"  PRICES 

A  Typii  Nn. 

tMch 

aref 

T¥»«  No. 

EkH 

3far 

Tfp^H^ 

bdi 

3tW 

D1K7440 

S   .It 

1  ;» 

GSNTMJ 

M 

.JC 

D»H74|40 

Jt9 

.SO 

DKNT44)1 

^t 

.30 

QSH7444 

.It 

.20 

DKN  74141 

1.7» 

1.HI 

D  SHTMI 

.M 

f3B 

C:fJf74«S 

^1 

.20 

□  SH74145 

Jt9 

.70 

D»lt7«4 

-It 

>3t 

P 1117470 

^t 

.at 

CSN74t51 

1.2t 

lOO 

CSIt7«» 

^» 

JS 

□  «iir4Ti 

3« 

Ct«74IU: 

1.2* 

lOO 

-SHT4M 

Jl 

<3V 

nSltT472 

Jt 

JO 

OS4V74  154 

1.7S 

t,7t 

ZUIT4I9T 

j|§ 

,^ 

£llMT4n 

MO 

D»tr4iSS 

.71 

at 

=  «M740* 

^ik 

.i* 

OC»T4r4 

Jt 

Ma 

OtMT419t 

at' 

j4t 

=!»rT4}0 

^ 

j« 

D«fT«7S 

.to 

□  tliT41ST 

tl 

too 

0*Ht4U 

-»• 

JB 

Dumn 

Jt 

Mt 

P»IIT41S« 

*• 

UB 

Z  SMT4t) 

LI* 

1.30 

□t«74ao 

at 

.» 

GVtT41St 

l-» 

1,2« 

_iM?4l« 

JS 

,jt 

□  »I74«2 

Jt 

DtH741«a 

IJf 

L40 

DS»rT4lT 

.IS 

JM 

DSIIT4«I 

■9t 

l.M 

a»tlT4|«4 

,ft 

oo 

aSW74M 

al 

^31 

OS4l74at 

4* 

SO 

ntN?4i4a 

.tt 

1.00 

nsHT4ai 

A§ 

.w 

n4iMT4a« 

.71 

^SO 

niM74i«e 

l.ftO 

2,00 

D1HT4^? 

m 

^ 

□  tM?4a9 

iA* 

3,50 

□  lHT4n3 

.»» 

1,00 

niNT4a« 

a* 

.:» 

D  11474*0 

.M 

l.DO 

DSN741T4 

1.7» 

lOO 

□  Sfi|?430 

.» 

,» 

□  SliT4*l 

1^* 

1,30 

□  iH741TS 

at 

1,00 

C  SM7432 

j4S 

.4* 

□  ■NT4f2 

,7t 

IS 

□  iPIT4iTT 

,7t 

oo 

rsN?4Jr 

A9 

.29 

□  ■II74«1 

^tt 

DS»t7417t 

lot 

uao 

L:  SKT4U 

^ 

Jtt' 

UftMT4»4 

Jt 

,•0 

DSN74itO 

^» 

oo 

=:SM744« 

am 

i^t 

OHI74#l. 

J» 

jm 

DUI741C3 

Jt 

^ 

I:ft«T44J 

JS9 

CSIfT4M 

,lt 

JO 

::!SH74t90 

lot 

ZJ>0 

~Sll74«4 

.ift 

.» 

~SNT4M 

.Tt 

-SM74t91 

1.7* 

1-7* 

Gi4irT44« 

1.2S 

1.M 

::  t«T41M 

13t 

■jut 

n%JH7Ml92 

Mt 

C%H7**7 

us 

IJ* 

C:iJI74£0T 

.» 

-St 

GSM74113 

at 

lOt 

CSHlmm 

i-is 

1J« 

QtltT4tt3 

^ 

JW 

DSIIT4IH 

lOS 

i-2« 

GSai74S« 

.!« 

JB 

□  111741 14 

.2S 

-^A 

DSIt74lt7 

.71 

,7« 

OSIIT4S1 

J« 

JV 

□  Slf741tt 

J* 

,«e 

Gtll74tt» 

lOO 

sai 

=I4#IT4«^ 

J« 

JW 

□  11174133 

.U 

.70 

Gtl«T4200 

300 

3;S1 

Zi«MT4IU 

-» 

.M 

nSlfT412C 

,»• 

1.00 

nSM742Sl 

.70 

•0 

G  SM744S 

.» 

.20 

aiHT4l32 

!.;» 

i.je 

□  ilt742B4 

sot 

S,00 

D  SM>MO 

JIS 

.M 

nsN74i3e 

^t 

.50 

□  ■MT4tM 

3.71 

3LTfi 

POP-AMPS  AT  "CENT-CIBLE"  PRICES 

Cm*  e(*de:  T'TO^22  0  fowtr  Tiil>i  V=Mjni  d|fi,  K=TO-3>  H=TO'5;  N=U1F' 


Llilt0« 
LlUOl^ 

UllOtH 
Ulft»7V 
Lit  304V 
UH30IH 
IJM309H 
LIII311V 
D  tMlSlK 
D  LMl^iV 
LMJ30H^ 
LJM3;m1H.13 
1013301^11 

3  umaoT-f 
z  UH^aaN 

::  L1I334H 

a  LIU40K-I 
G  LII140M4 
C  LM140K-I 
C  LM]40K'll 

0  UNMOh'Ii 
U  iatB40lt^4 
0  tJN340t-1& 


□ 
C 
D 

c 

n 
□ 
o 


D 
D 


>t9 


1 
i 


at 


jCt 

.70 

loa 

lOO 

.29 

1.49 

lao 

.M 

l.M 

.99 

t,00 

.99 

1J» 

at 

t^w 

M* 

tot 

l^lt 

tot 

1.71 

too 

L71 

lot 

L^iff 

1.50 

lOt 

lot 

1.49 

tot 

1.49 

lot 

1.49 

l.S« 

1>C9 

l.lt 

1^9 

lao 

1,49 

IJO 

7fP» 


n 


D 

a 

D 
D 
D 
D 
D 
D 
D 
D 

D 


n 
o 

D 

a 


Llt»40T4 

LMUOT-1 

LHMOT^ia 

LM340T^U 

LM  3447  11 

LJMJ40f-24 

LAllSON 

LMJTON 

UMJ71V 

LM377N 

UNISON 

UNSSIN 

UMlttN 

LMS^lH 

L1IU2H 

LaiS33H 

NES40H 

uwsssv 

LHSSth 

LHSOilr 

UMSSIH 

UI541M 

UWS&SK 

I.AIS4SJ4 

LMSH 

LIMSS7 


lot 
tot 
lot 
l^«t 

1.4* 


2«ir 

lot 


1.9t 
.29 
2.25 
1.39 
l.tt 
1.4t 


lot 
lot 

lOO 

too 
at 

1,40 
2j00 
lOO 
lOO 


.71 
l.Tt 


a« 
too 

^40 


lot 
too 

3.41 

3t3t 


lai 
lai 

IjOI 
300 

2AO 


C  10170311 
iai704H 
UlTOtN 
LII70tH 
LH731II 
LM74IV 
L«741it 
LM74TH 
LM1304 
LMI310 
Liril3l3 
Llltl414V 
LM14StV 
LMliOOM 
Lil302tH 
LPl29dOM 
tat2*09V 
Ut42S0 
10176451 
IOI7S4S3 
lJi7$491 
10175492 
Ut75494 

MtnMM 


c 
n 
c 
c 
□ 

G 
G 
Q 

a 

Q 
□ 

a 
□ 
□ 

c 
c 
n 
□ 


at 
at 


at 

.St 
l.4t 
1.71 
3.41 

41 


3lv 

.eo 
oo 
oo 
oo 
oo 


o 
o 
c 
n 


,tt 

1.90 


Ol 

Ml 

lOO 

1.H0 

2.^ 

JO 

AO 

OO 

jfi4 

OO 

i.afi 
lai 

.70 
.70 

ai 

ai 

at 

toi 

lOP 


tN40OO  Epoxy  Rectifiers 


UiA3177 
i:443l71 
34*2179 
=8*2390 
124^2391 


luiSoi 


too 

too 

loot 


lata 
»  .71 


.It 


Ordrr  hy  Cftl.  H-a.  and 

1*  SlU.fl  ^i^ 

20fsrf    .79  "*»= 
20  tof       Ol  4  . 

24  f^       ,99  '    *■* 

^ahm     IJO  *"*' 

m*r     1.40  >   Mlii»i 
29  ta*     lOO 
201**     lOO 


BOLLET  RECTIFIEItSt 

OrMt  br  C«t  Up.  9A«0t94  and  yott«4* 
1.9  AMP 


□  !DV. 

a  toov 

U  200V 

□  400V 


10  tm 
lOffir 


20  far  SjfiO 
?0  tor  .70 
30fer  OO 
30<W'    -90 


2S  AMP  BRIDGE  t 
RECTIFIERS 

Ih#»rltata42273  9  T«Aac> 

G 


TOfKILE  SWITCHESI 

1  AmpSt  13S  VAC  coaimctm. 
wtth  chrom*  hjind^»,  cairoplctt' 
with    mDunllni;    hmtd*mtt. 

Cpt.  Ho.  Tvp*  S«l«  1^  SalaJ 
G44403fi  SPOT  »l^9  |1.30 
d44SOI5     SPnx-        tJ39  1,40 


I*  ■■■■•>■■■>■>«>***— ■■■•■■w**p»**«a»>»«a»i»*»*i» 


LYTIC  KUNIC_ 


r  H*.  4lklM9  Mfti  V 

¥      StTt*    S«l» 
19   PC. 

IS    P.C. 


19  far  (14W 

Sfor     lOO 

lT«f     1,00 

g  for    1^00 

10  for     1.00 

10  1w     1.00 


tcSALE 
20f«r  Slti 
iCfof    1.01 

11  fw     LOl 

12  for  l.Ol 
20  for  1.01 
20  lar     lai 


fl  - 


6  AMPCAPtTWHCEL 
c-i,  i^isjM  RECTIFIERS 

V.  €h*  ic    SOU 

50  t  OS  Itar    S  07 

Z      199  ,49  2  Iv  J4 

[J     290  41  7  Iv  jU 

□  400  ,79  2  hr  Ot 

□  too  .90  2  far  at 

□  too  1,11  2fcr  l3i 

g  ipoo    loi    zfT    1.40 


TOtm  cuoict » iBT  sioo 
If  SALE       It  r*r  iiai 


n  443131  iliKBO  tea  L£OS 

n  t9*2i37  Micmn  ttat  iods 

O  ilA37tO  ivmmo  REt  CLEAR 


ZENER5!  Ord»r  bt  CiL 
Mb  4AS3t04  tvoHBt*  9  wwHsf* 


O    TOV 
p   tov 

D    t.lV 

n  ii.v 

G  11.V 
O  11.V 


U  S4LE 
lOlM-  Sl-Ot 
10  ter     Ull 
10  tw    lai 
lDl«r     lai 

10  Im    tat 
iof«r   uat 


Onf«r  by  Cwl.  Mo-  443310  «i 

IWATfS  &«!•           ItSAii 

□     3a¥  3lMrll    Sl4rSiai 

n    t.V  3^1    £4«r    lai 

d     tJV  3  Ift'    U  t  Iw     Ltt 

G     lOV  11^     I.   Ci»r     Ull 

n  IS.  V  3  tor    I,  ttor    USl 

~  19.  V  3  to*     1.  9  tor    UJl 

G  M.  V  3  tot     1.  9  tor    lai 

alt.V  ^^r    Lttor    lai 


17 


;?S?J55-^^ 


e<3 


"\    IMACmC  OETTIW  /I  MlCULirO«  BEJECT  RM  OWllT  *  KM«r«I 

^    v.«cMc.  1  ,771  LED  OR  FLUORESCENT 


$5.95  \j^^  CALCULATOR  GAMBLE! 


d0O 


PARTS 

ALONE 

ARE 
WORTH 

MORE 
THAN 
PRICE! 


TlH4«nibkdr«llfiituii4  .  IfOU 
fAVT  UOSEf  FKtoi?  da» 

IfjKt*?    llMlljr    **tWH 

,— ^  ■*«  ««ii^  V»t 

pMhft  dflrtoihr  ant*  1"4^^ 
OSAS292  FTourtictut 


Choow  fa™  2  ft;rl-  ti*!!!^; 

OnCirmTrnt    !!■     □MtiiSi  IPT  KKiLr 
bttmm   ft  *«*•».   3a   fcfT*,   * 

ctopr    All 

at* 


Parts  &  Semi  One  Centers 


Qevi.  tiiutoOM*  f0in9«  %9  C*L  tto.  to  D«r*it1iii*fto) 

:    1-40  CHlilllEL  C9  SELCCTOR,  «,  kiwti,  lor  Pi L  cM^nItt  (>i«AS04Sl 

^    I  23  CHAM  MIL  cm  SEtECTtR.  «/hw»h.  f«r  PLL  A  it4l  («lA»*4j 

O  t^-^^  mfl  SPtAKnt  h«  rann.  f«r  cw-j  *WPW  t«9AS3t4t 

a  1-I.£0  WATCH  CirrS*  rm^vIhw  C^a^  W*  4vi1  ltl»«w  jatAUtTI 

D  I4JMF  TUHCR,  UH  «t*t«,  vtAndarri  tfp«  ^BtA^aa?) 

D  tt«UDl  SWrrCHCS,  *«•(  »«■  ilrto*  |irM  tU  1495) 

n  4-TANTALUM  CAPACITORS,  94  uT  aSV.  dtoind  C»A5291) 


l«t» 

IJMl 

lOO 

14t 


2  tov  IjOI 

^  tot  lai 

TO  tof  uo 

3  to'4.9C 


1.91 

t.OO 
l-OO 
1.00 
1.00 

1.11 

3.50 
1.99 
1.11 
lOO 

LA9 

IrOO 

lOO 


I.M 

l-Ot 
1.01 


O  S      PANCAHE  PHOTOCELLS.  900  to  IBK  Dhm*  (143139} 

PI.     lODKMZ  MARKER  CflTSTALS.  topro^  tot  mirikar  »n.  (lA?9tt) 

n  1 MOTHERIOARO  EtCiC  COHNfCTOR.  lOfe  vinw,   iSi"  ilA39f  7) 

□  1  _4t#m  CEME  COI^REOf  OR, .  1 59'-  ■^■clni  {4ir  J903} 

□  I— METER,  SOuA,  IV  Miuar*.  O^ZOdb  CAlAiTOSl 

□  1  — 9P9T  REIOY.  nwin.  ^pmn  12-24  VDC,  t3S0  0>htn».  41p  mtyi^  ffrlJI^lTS) 
0  l-VEE&CR  ROOT  COittffER.  000-»t9.  r*:»«naW«.  p*fMl  ml.  CiAASOIl) 
O  1— tUAt  OOTf  MOSFfT.  «J,m.  Ee  »t200v  AN  147.  tar  RF  9  Mliwr  (i^ASlOll 

□  t  —  LCO  TWOHIAL  f ItDiiCA TQ*».  91^  109*r.  7 1 1  -.  j i : tfcjt  {i^At ItSj 
CI  I  -  JtYlTICR.  i^T  lOOM  Mti,  (<«h  kiHili  ea9A3999A| 
a  1-EECO  TNVMtwHEEL  SWITCIC  tCD.  O-T  {a9A297DA| 
D  ll-'^POP"  OmCAU  LEMSCt.  mmmm  c>m«i.  l"*  Jto.  ^ntk  (il«Af041) 
Si-  RXllCY  TV  SlMOAttO  riLTCR.  ¥«r  diaii.  1  «r  4  |±mA»791 
a  l&fL  WIMI  WRAP  WIRE.  30  gAt^  tof  N;*»  tollltMli  (■9AJtt3| 

-  :L9tfW-C4tCMARttRPAJkp«^t2S«M.l2IVAC^(s9j|^40tt1 

2  OP  ATA  EMTRT  PUSH-SWITCHES,  *^%  nartn  »p*n.  Iw  liflvbflwd*  (Ji9ASa7t)  3.00 
U  75-5147400  TTL  fC*,  Mtt^Udt  50%-^  ylald,  pop  tvpi*  f!=9A24l9)  I.tXI 

a  lOO-MINI  OIP  ICi,  Hnein.,  uiH ■■[«(!  50V  r   jrlvtri.  pop  t)>p«irnlA324S| 
a  79-t.lNEAR5,  OP  AMP&H  unTntnd  50^+  flaJd,  •mpi.'dlp«-mlnldlt>«  {niA341fi). 
n  lOfl-TtL*  4  LINEAR  MIXED,  with  7400 *,  SOV^  vMd  {»9A243t] 
P  1      iOTlTtCK,  tvs  lOH  poli,  for  compulfti«,  TV  um«t  4 145017} 
G  1— l-TRACK  TAPE  HEAO.  wltii  «i^ue'  rt'  ^^c^rd  [4A34fi9| 
D  ISO  -  fREFOnWCt  mSC  capacitors,  mkrk.id  r*lb»«&,  *iit^|^(iilA2«0$ 


3  tor 

1  tof 

ZO  r«r 

a  tvT  1.41 

10  for     1.01 

2  fM 

3  for 

2  fpr 
2for 

3  for 
2  for 
4fv 


lai 
lat 
lot 

1,49 


»«r    lot 


□  150    TRIMMER  CAPACITORS,  n^m  cvm^mi*it>*K  ptotoo.  Ktil'd^  f'lAlTli) 


ntO    ^  YU.tOW  lAGKET  HVLAR  CAI>AC:lTOR5 
D  19t-tLASS  lEJiERS.  400  IfW,  Mrt»t«^  Mftw 
O  7S    '  CARtOrriM  RES45T04lt.  "..  "v  -*tt.  5  &  lOV 
C  3S0  -  yNHARHEt  CAPACrTOW!.  putgrnt^t 
Z  300  -  SIUCON  SICHAl.  HOPCS.  .i^^t^ 


3.00 
3.O0 
2.00 
2.ftS 

300 

loo 
zoo 

2jO0 


9^  T4iM|«  tstA34 
St>  ttoto  1f«Aa74ai       Z40 
orkmA  H«r*  rBtAStUfUW 
pop  v«toHtiB9A39051      2J» 
t(M{  50X  itoU  {«9AH2l}  ZjOO 
1       -IClOCtirTSv  It.  llfto.t«U*rt^(>9A39Zn  3.00 

r;  100-11*4149914  SWrTCNINC  D10Df5.  547%  *  jtoUL  Unttittf  |dtJl2l4l9l  200 
C  30  -  PC  TRIM  POmrrtOMETEirS,  tnumbwl^*!,  *amw*ri>v  aim't,  f  4943341  jj^  3^0 
C  15    -SLIDE  VOLUME  CONTROLS.  MHifa  v«iu«ft,  du^i.  ihic1«t  ('9A3aS7][  2.00 


Q  75    -*"  CAILE  TIES,  ploitlc.  IHii*  "Ty-wrftp"  [ir9A5218) 

□  10 CALCULATOR  KEYflOARD5.  30  k«v*  *«^  "">*•  (943534) 

10      CRYSTALS,  may  IneUjd*  CB,  Ham  t,  mor*  J1A3390) 

100 TERMINAL  STHIPSi,  fram  2  luc>  uj^  I9A313«|[ 

30_   ME-2HE0N  LAMPS.  Ml  lOON  cv«(<  (442  Bt?) 

40-lt  SHIELDED  CABLE,  I  cvnd.  mfkmu,  phomi*.  {49A357T) 

St_TRANiltTOR  EIXCTROS,  »*ld  tJu*^  itrlv*  |9Aa747) 

3  ^  S04JH0  tRICOEItS.  »Oifnd  Miic*n  ut  h  Mfip  C9A392S} 

10    -  Ct  CRTSTALS^lof  ph-»*  lo^L  lo*p,  HAM.  NC  19  (a«A5^M0| 

100-  DISC  CAPACITORS,  tofu  i«*4«.  iilv%*«.  ••»f  d  {=9A2599t 

I0_  VOLTAGE  RIGULATORC  taltv  L«32t.  940.  TO^l  riA3I30} 

99      PAHtL  SimCHES,  tttn  ftttvto*.  ««d.  *lc  ( 1A32!19J 

ZOO       RE149TM  9PCCIAL.  ^t  t»  tW^  cv«»fl^  m#tal  (lA  W94» 

3100      MAL#  WATTCRS,  r**lftl«r«.  »r9o«.  mmUt  ftA»4«> 

IQO       NAtlOHAL  IC  ROMAflU.  ii»M^  7400*  ROM9  (•A29«9) 

tS.    LHt340T  VOLTACt  RCGUlATORS,     S  la  24  V,  TO-SO  (1A293S) 
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o 


2JW 
3.00 
2.00 
2.IHI 
200 
200 

aoo 

300 


too TWO  WATTERS^  r«*l«tor«,  cartiarh mital  maHird  r9A273SJ 

100_P0LrSTYREME  CAPS,  4«»td  >rjluaB,  iroNjia,  hM)  |9A2T2t^ 


SO —THERMISTORS,  rc*liton  that  chan|«  wKh  tomp  jlA40tl) 

20 RRIDOElj  unt«f tBd,  2.  4.  «.  19,  amp,  full  w*v«  IU4033) 

2S LARIP'N'SOCHET  SETS.  ml^o.  lOV.  T3  I1A3B57} 

I     15  _MmEfi  READOUTS,  hoblrr.  uift»lto<L  -137,  O.  S.  atE:.  (RAJflll) 

P  ISO QUARTER  WATTCRS,  r**Ht»r».  metal  fllm,  m«iwd  I9AM131 

a  lOO    .ELASTIC  TRAMSISTORS.  wntttto^.  TO-93  {1439941 

r  306      J>RErORMED  R^ISTORS^  ^  S.  IW,  mprltad,  uiM  (9A290t| 

C:  200      PRECI9IDM  RES4STDRS,  ^  "r.  IW.  IV  3\  ffwrM^  ClA342t|. 

"  90      ttPPCt  MTLARS.  *M»r  ItaMi.  vut  i^kM  »A2»Ti 

i:  90       VDLLhlME  COfTtROLS,  Aadto^  biMr.  nUW  v^iwi  042421) 

CSO^LOCH  CHIPS,  HaUMiAlMVPT  A«i*t**t«4.BfHr»(fltAS9tt) 

D  30'MH52e'2  In  RAMS-  ti«UT«  vrttoatad  4ii4A3t40i 

r  lO-PUSH  SWITCHES.  pitmMP'tovaii,  ip«t,  «l»rwrt  {t4A529«| 

Z:3S-CD4Oa0  SERtCS  CMDl,  tifit*ii*d.  SO^  i#<-«^«  :r^*U{'**&2t4) 

C  t_CHARACm  GCMERATOR.  5  •<  7  Mfrttoh  MM  2003P  (« 439991 

7-SEGMENT  READOUTS 

D  3H  DiaiT  LCD  WRrSTWATCH  DISPLAY.  r*'9Ji3»60) 

IPERRT  fLAT  NIXIES,  arant*,-}"  duMdJUH  IP1AS014)  

SPCRRT  FLAT  NIXrES,  oranfa^  .3",  14-d^  (MA^BOIS} 
MAM- 1  BUBRLE  READOUT.  -19"  rwi^  com  calli.  (etA3339j 
HAIMRCAIKHITS,9^Mft,r«Cc««^aMcto..ir'  (19441903) 
r?4D-lO  tLOCH  RCADOilT.  .112  '  com  iMiho4m  {E«A20t2j 
f-Dlcn  R£Af3>OLlT.  ]«d,  cwa  ctftfcad,  ra4  {a94SltO]l 
fNO-SOl,  O''  ra4,  ewn  --"^tIt,  7-4«i:^  r^aiOtAt} 

REJJirSf 

SPOT  13V  RLOCJ^  RE30V,  14  «0irlH^fa4A4033j 
SPOTT  12V  RCEii  RtLJl7.  I A  coiriArt>  lx4A40941 
S^fiT  12V  lEHSmVE.  30D0  atmn  col  (  PMA3(H4A1 
1  -  SrST  24V  ROD mXAV,mnmi>9mi.t^wt^lMa* 


200 

aoo 

200 
2.00 
lOO 
30D 
lOO 
3O0 
3O0 

aoo 

300 
2.O0 
2.00 
3.00 
2O0 

aoo 

200 


1. 

301 

lao 

1.01 
lOD 
LOl 

4  tar   lOI 

3 

2 

30  tar 

3  fat     IOC 

tO-ll«w^|,0i 

3  »»r    I  so 

40  f  «>  ^  1 

ISO  lof  701 

200  lof  201 

150  tor  2-01 

300  lor  3.01 

Iff    2.99 

3  tor    301 

300  Iwr  3.01 

120  lOf  2J>1 

ISO  far  3471 

300  lor  ZOi 

ISO  l*r  201 

SOO  Iar30i 

tOOfaraOl 

lltorlOl 

3O0  tor  3.01 

«0  r#f  3.01 

30  t^  2  0 1 

ISO  lor  3.01 

20  tor    3.01 

20  I^Pr    3,01 

200  lof    3-01 

^  Icr    3.01 

■OfLfor    3.01 

too  lor    3.01 

«IW    3,01 

30ta«    20I 

200  t)ai   2J»l 

20  tor    391 

tOlw    lOl 

400  tor    201 

400  tot    2L01 

200  Par    201 


2.00 
2-00 
3O0 
3,00 
300 
4.i5 


30  tar 
300  tor 
300  tor 
100  lor 
40  for 
50  lor 
30  lor 
300  tM 
200  tor 
400  for 
4D0ler 
120  for 
90  for 
U  hn 
90  tor 
30  tof 
SO  tor 
2  lor 


2,01 
3.0  £ 
3.01 
30t 
3,01 
3.01 
2.01 
201 
2.01 
201 
3.01 
2.01 
20I 
2.01 
3.01 
1.01 
3.91 


3foril.ll 
3  for    1.11 


3f«r 
Star 
3  for 
3  tor 
1  tor 


1,11 
1.00 
1.00 
1.19 
lOS 

lOO 


OKE  CENT  SALE 
<  tor  fiao 
Ifar  1.20 
6  tor  too 
13  tor  lOl 
4  tor  lOl 
4l*r  lOO 
2  tor  lOl 
2  to*    tOl 


(UMAilTST 


fiat 

tw4t 

tat 


AMPLIFIERSf 

1  WATTS  ON  A  CHIP,  Tofthtoii  T A  7205  (0bASO17^ 
J  WATTl  ON  A  CHIP,  O-C  PA  Z€3  (ttfl  41023} 


EkK 

4.99 
1.50 


M^ir 


C  3  SWnCHEl  DM  A  DIP  ls4A3ttt> 
Q  3  SWrrCHCi  ok  a  dip  tamA3C«9> 
O  9  SWITCMCS  om  A  DIP  Uf  A9971) 


t-PM  MnfMHP  iimA2l23\ 
14-P1H  DIP  {ks^lJORI 
19-PlH  DIP  jaaAllOl) 
11-P4H  DIP  (u  A  3379) 
24-PIN  Mll/D-iP  {BAAitMI 
atPIR  MSIyDIP  (lUASaiT 


Uf  A9971)  1^     iS  ;           '^CTIFMERS!  * 

CK£TS!  :  "^  ^  Ct  Jta.  *4a447  i  **lu^  J 

□1          4torSl41  ttarftOO    *  S      SO                         .^         2tor   *l 

3  tor     1-11  1«M     lOO  tl  C   too                          *!-?*       ttOO   tl 


EC  SOCKETS! 


! 


3lv 
tiar 
2tor 

2far 


1,11 

1.19 
l.lf 

1.19 


22  OP  AMP  &  TTL  IC 
FACTORY  "DUMP-IN" 


ttarftOO    *  S     SO 

1«M    lOO  [I  c  too 

Itar    lOtfX  <-^  7tO 
12  tor    1.39  U  <^  40O 

4  for     1.20  I*   ^  fcoft 
4  for     lOD 

^^^  Ortive  Ky  Tji/pp  No 


llOl 

lot 

I09 

2as 


s**"  7  for  $1.00 

=^**^  14  for  $1.01 


QLMltlV 
DLilToiH 
OLM190ON 
OLM  3100ft 
DLMSS8V 


HIQ  FCT  toMi  Qp  fkmm 

HI  Porf  «^  ca^ 

Ob  Amp 

FM  Slarto  ttPLL  DainM 

Quad  ffiatehad  Op  Amp 

Dual  741 


D  BN7401 
D  SW7403 
SN7409 
SN7410 
afN7430 
atN7440 
DtfflASO 
U9II74S1 
DSNT4S3 
0  9N745S 
□  ^H744>4 
D  9if7470 
O  SM7473 
O  SPt749fi 
a  5W7*164 
n  5NT41»S 


Quad  3  Input  NANDh  O.C 

Quad  2  Ir^pul  NQR,  0,C. 

NoK  lti*art»f ,  huffor.  drivor 

Tripto  3  hnfutt  N  AJiO 

Dm^  4  k^wt  NAMD 

tB^4^iK  torftor 

CipjB  3-«U*.  2-to  ARIMMI41IV 

Dk^  2  ■«■.  1-1  hpat  ARt-OR-IRV 

4-^44*,  34i^  ANft^ 

3-toWa,  4to.  AHD/DR 

4-2-3-2-toPi  AM&  OR 


EdffB  tjtnafvd  iM  F9p  Fts^ 
JK  Mistar  Sivva  rip  Flop 

5  bit  piral4o4  In^araflal  out  alMht  rai 

I  bit  ur1«l  thirt  rcf  Istor 

4  bit  paraflar  arcaii  iblft  ragfifar 


v^pR^»,t    POLY  PAHS    197S 

TtATURINfii      CATALOG 
a  Computar  Co«np44i«ntt4 
a  0*ef  40q.  AttortmcmiJ 
a  DiittaJ  CloeAb  OPir*;, 
ftl^  St«pwAttlM«! 

*  HhFI  Stonn-SpeakanJ 

*  SelAr  £il»rs]H  Scnif  li 

*  Tt«t  E^utontotrt! 
a  Rb«r  dsHcal  Plum  Mar*  ^ 


COPYRIGHT   197a  -  POLY  PAKS  INC. 


Phon*:  Wakefield.  M4».  ffilT^  24&^fi2«- 

RetBil:  ]«  15  Del  Carmjitc  Sl.  WafecJIjtld. 

MINIMUM  OI?OER  —  %9.0Q 

POLY  PAKS 

f'HONEDj 


P.O.    BOX    943-,Ae 
LVNNFtELD,   MA. 

1X1 P  019401 
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ASSOCIATED  RADIO 

AMERICA'S  #1  Real  Amateur  Radio  Store 


Actual  current  photos  of  some  of  our  reconditioned  equipment. 

We  have  hundreds  of  reconditioned  items.  Save  big  with 
confidence.  Reconditioned  units  carry  a  guarantee. 
We  trade  -  USED  on  NEW  or  USED  on  USED 
We  sell  -  ALL  major  brands  NEW  &  USED 
We  buy  -Many  types  of  amateur  equipment. 


ASSOCIATED  RADIO 

8012CONSER  BOX  4327 
OVERLAND  PARK,  KANSAS  66204 


91 3-381  -5900 


CALL  US  WITH 


REQUIREMENTS 


^ffVm  WE  ALSO  SELL  MUCH  OF  OUR  TRADE-IN  EQUIPMENT  BEFORE  WE 
RECONDITION  IT.  THIS  WE  SELL  AT  GREATLY  REDUCED  PRICE.  REAL 
BARGAINS  FOR  THE  EXPERIENCED  HAM.  SEND  $1.00  AND  YOUR  NAME  -  CALL 
LETTERS  AND  ADDRESS  TO  US  AND  WEMI  SEND  YOU  NOT  ONLY  OUR  REGULAR 
CATALOG  BUT  A  CURRENT  LIST  OF  UNSERVICED  BARGAINS.  aso 
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fa  J? 

ffS5^«se 

7294  N.W.  54  STREET 
MIAMI.  FLORIDA  33166 


URPLUS 
LECTRONICS 

ORP.     S43 


PHONE:  (30S]  887-8228 
TWX:       810^48-6085 

WHOLESALE  ■  RETAIL 


RADIO  TRANSMITTER 

TypeT-20yARC-5 
5.3  to  7  MC  or  4-6.3  MC 
Brand  new— Never  used— 
Tubes  alone  are  worth  the  price 

S24J5 

only  30  left  less  cover 


-  NORTH  ELECTRIC  TRANSFORMER  - 

2470—9024 
117  V  50/60  Hz— Multiple  windings  will  produce: 

+  24  V  dc— 50  Amp 

+  12  V  dc— 100  Amp 

-12  Vdc— 50  Amp 

Other  voltages  can  be  obtained,  complete 

wtth  specification  sheets— Limited  Qty. 

S49.9S  $49.95 


KESTER  #44— SOLDER 

63/37  Alloy 

.032  diameter. 

—51b.  Spools  Only— 

$6.00  per  lb. 


12  Vdc  SIRENS 
Very  Loud  $8.95 


SURPRISE  PACKAGE 

Resistors,  Caps,  Semis,  Pots» 
Relays,  etc.  We  guarantee  It  to  be 
S25.00  worth  of  matartal.  Every 
package  is  different. 

$5.00 


TEXAS  INSTRUMENT  KEYBOARD 


CERAM!C  PRECrSiON  CAPS^ERIE 


$1.95  ea., 

5  for 
$8.00 

10  for 

$13.95 


Has  3sHde 
switches — 28 
different  keys — 
keypads  re- 
movable by 
removing  4 
screws. 


47  pF 
220  pF- 

470  pF- 

500pF- 

560pF- 

lOOOpf- 

2000  pF^ 


100  V 
100  V 

100  V 
100V 
100  V 
100  V 
100  V 


$.10  ea. 
15  for  $1.00 

50  for  $3.25 


Whlt«  Porcelain 
Egg  Insulator 

iy2"x1"50cea 
3  for  $1.25 


SIGNAL  DIODE 

lN414e 

$  5.O0  per  hundred 

$25.00  per  thousand 

Of,  15  for  $1,00 


Neon  Panel  Light 

110  Vac  Amber,  w/  built  in  resistor 
&  wtre  leads— 3  for  $1 .50 


WIRE  WOUND 
RESISTORS 

.1  Ohm— 5  W 

.lOOhm— 10  W 

@  15(each 


POWER  MATCH  CONVERTER 

Pearce-Simpson 
—Max  Loads  30  Watts 


converts: 
6  to  T2  Vdc 
6  to  18  Vdc 
12  to  24  Vdc 


} 


for  positive 
or  negative 
ground  systems 
3Vj"  X  3Vj"  X  2" 
$7.95 


STANCOR  TRANSFORMER 

#P-8180e— 117Vin— 
25,2  V  ct  at  1  Amp 
$3.00  ea., 

2  for  $5,00 

3  for  $6.50 


PANEL  METERS 

2V4"x2y*"also2V-"x3" 
10^010  dc  Amps  .  $4.00  ea 

0-20  dc  Volts    I 
25-0-25  dc  Volts     >  2  for 

0-25  dc  Volts     \  $7.00 

0-50  ac  Volts    ^ 

-Shunt  Required- 


New  Dry  Ntckel-Cadmium  Battery 

2y4"x2y4"x8V4" 

General  Electric 

12,0  Volts  dc  @  4,0  Amp  firs. 

$19.95  while  they  last. 


MUFFIf^  FANS 
3  Blades.  110  Vac,  4V*"  sq. 

Removed  from  equipment-- 
Excellent  condition^-$4,95 


''New**  Muffin  Fans 

3  Blades-110  Vac,  AV^'"  sq. 
$9.95 


POWER  SUPPLY 

110  AC  to  12  VDC 

550  mA  23  Watts 

3y2"wx4"hx6y2"d 

$9.95 


HOOK  UP  WIRE 

Size  20  or  22  — 
various  colors- 
no  color  selection 
solid 

$6.00/1000' 

$iaoo/20oo' 


POLYFOAM  COAX— 50R 

Equal  to  RG174 

$4.95/100^ 

Low  Loss 

Polyfoam 

Coax  Cable 


TRIMMER  CAPS 

Small  enough  to  fit 
in  your  watch — 

3.5  to  20  pF 

5to30pF 

7to  40pF 
$.75  ea.,  2  for  SI. 25 

5  for  S3.00 


Heavy  Duty  Instrument  Case 

Gfey  vinyl  over  wood  — inside  also 
lined  w/  vinyl  &  foam  paddrng.  Flip- 
top  w/  handle  and  keylock  w/  key. 

Inside  dem.  4Va"0  x  e%"W  x  10"H 

$25,00  value— $9.95 


Varo  Bridge  Rectifier 
10  amps.  220  Vdc— $1,50 


E2000  Memory 
52x52 
200  WD 

12  DG  $4.95 


New  Boxer  Fans 

5  Blades  110V  ac 
4V,"_$11,95 


JOY  STICK 

For  TV  games  and  hi  fi 
with  four,  100K  pots 

2y4"X2V4"X1" 
with  1"  handle— $3.95 


SPECIALS  — SPECIALS  — SPECIALS— SPECIALS— SPECIALS— SPECIALS— SPECIALS  — SPECIALS 


Compulff 
Qrsda  Caps 

1000IT1!— SOV 
10.000  mf-20V 

8200  ml— 2S  V 

30,000  mf- 15  V 

21.000  ml-25V 

S2.S0  ea. 


CTS 
OIPSwHctMS 

2  for  S2.D0 


TflfTirriir  Cip 
ArccHrEJrTwnco 

PC^402 

2to20pF 

160  ea. 

5  for  S2.50. 

15forS5.00 


MA5SA 

Uttra  sonic 
Trftfisduccf 
a7  Of  40  kHz 
$1.50  esL 

2  for  S2,50. 
5  for  S6.00 


4PDT— nOVdc 
6050  Ohtn  coil 
10  Amp  contactd 
$l.S0ea^ 

2  for  iZ75, 

3  for  $3.25 


Bourm 
Trimpot 

#200L^I-201M 

aOOOhm 

lt.50ea_.  y 

Z  for  S2.50,  if 

5  for    *S.ra  ^  ^yr 


4 


Stancor 
Tranaformw 

fp-aeso 

Step  dowrVfsolatiofi 
1l7Vpai'12¥6.5Amp. 
wfcord  &  receptacle 


TERMS: 


Aii  mat^Ffai  giismnim*'J  •  if  for  any  reason  you  are  ftot  saifSfied.  ourproducta  may  t>e  returned  withm  Wtfays  f^r  a  fuff  refund  (iess  s/i 
for  shipping  and  ffandtmg  on  gfl  orders^  Additional  5%  chsrgB  for  sftipp(r\g  any  it9m  over  5  its.  COD's  accapted  tor  qrc^e^  totaifng  $50 
shippad  UPS  unless  otfier^viaa  sp&cffied.  Florida  resi^onts  piease  add  4%  s&ies  /ax,  Minimum  order  $t5.od. 


ipptng}  Pieas^  &dd  S3 
00  or  more.  Ait  ordars 


EQUIPMENT  /  COMPONENTS  /  WIRE  &  CABLE  /  ACCESSORIES 
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YOUR 


NEW 


RADIO  AMATEUR 


CALLBOOKS 


The  U.S,  Callbook  has  over 
350.000  W  &  K  listings.  It  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 


4.95 


PLUS  SHIPPING 


Specialize  m  DX?  Then  youYe 
looking  for  the  Foreign  Callbook 
with  over  280,000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable, 
additional  features  of  interest  to 
the  DX  r 


$13.95 

PLUS  SHIPPING 


ALL  OF  THESE  EXTRA  FEATURES  INCLUDE 


International  Radso  Amateur  Prefixes t 

Ratjio  Amateur  Prefixes  by  Countries] 

A.FI-R  L.  Phonetic  Alphabet! 

Great  Circle  Bearings  and  Chart&f 

Inter  national  "Q'^  and  "Z"  SignaEs! 

World  Standard  Tiin&  Charts! 

tnlernational  Postal  InformationI: 

World  Prefix  Mapi 

FCC,  Examination  Points f 

Where  to  Boyf 

Telegraphers'  Abbreviations! 

DX  Operating  Codel 

A.R.RX.  Countries  Ust1 

Al  Vour  Service  —  Amateur  Radio  Deal e rat 

OSL  Managers  Around  the  Wo  rid  f 

World  Wide  OSL  bureaus! 

Census  of  Radio  Amateurs  of  the  World! 

Telegraph  Codes! 

A  MS  AT  —  Oscar  Users  Dt  recto  ryf 

Slow  Scan  Television  Directory' 

Reciprocal  Licenses! 

Hawaii  Included! 

Many  Other  Features! 


Respected  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information. 


Save  $1.50  order  both  send  $30.40 


ORDER   FORM 


See    your   favorite   electronics 
dealer  or  write  direct  for  free 
catalog  to  the  publisher. 


n 
n 


Ircm 

Prkr     Each 

Shipping 

TuUl  Prtce            J 

us     CALLBOOK 

$14.95 

$1.50 

$16.45 

FOREIGN  CALLBOOK 

$13.95 

$1.50 

$15.45 

Name 


linols  residents  onW  add  5%  sales  tax 
^ Total  _^ 


RADIO  AMATEUR 
J^tt  Dept. 


llbooU 


IHC 


Dept.  B  925  Sherwood  Driw 
Lake  Bluff.  1 11^60044 

R1 


Addresi 


City 


State 


Zip. 


C  bar  ge :       □  Bank  Americaied 
Ciedit  cacrd  # 


Signature. 


Total 

EncJo&cd 


a  Master  Charge  Interbank  #, 


Expiration  date. 
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Take  Command  of  220  MHz! 


v'^^OV:..:-:. 


The  Syjrith^c6der  509 


{ ota  11^^; :  D'^ w ,  g  @  n  er  at'lon, ,  of  '^^ti«l3  cy.^  s j;  ntKii^^M 


*.  .^:^^^, 


>>"s'W'V^V^ 


i¥     9     M 


■■  A."-^/ 


>^    «    a    ¥:    i<    V 


Ir^     ^      i      ,*      m 


ing  diodes V  Make;  a^ 

Simp!  y .  siii (^  tfe^ ' te^db.  OD  th^  dtDtlps 

plug'KM|:^d>y^U^ir0©h:T:be^lFrOiirun^ 


id     >      o 

U       K      4 

©0:ma: 


)K      X      K      X      H-      9-     ^ 
*      «      B,      K      ■      ^   .  4       S 

^    r    K    -m    it    ^    m 

T     a    a    4    i£     B     X     .-.     V- 

-.■-■:■.     ^     J     .■.,     1 


adapled ;  f ot  Sc  atin i ng  and  EKtei n al  Freqii  e tic s?  *  LQ W  POWER  CMOS :  -  Dr^ wis 

ConiroL  To  summit* iip— .We  ate  su)r$  ttiat  yo>a  will 

firrd  the  new  SyntHacoder  609  Everything  You  *  FULEY  ASSEMBLED  AND  CALIBRATED  -Not b  kit 

Comparable  to  CrystaM  ^  ^ffS  Ml  Dt^d.  COBRA,  and  CI^fGG  220  MH^trdnscelvers 


-       X       t.        X       ^r      , 

¥    1    ^i'    *    f:    « 
#    f    «    fe    «    J 


^^^  ^H^B^^  4ph^  ^k^  ^^  ^ 


4        > 


*     *    ■>:    -^    10     - 


J^ t7 (JlfJ P'i^^il'TtT      \fyP^//^ff^//^Q'*'*^''      VHS,  4  wo qld  fike*tp^ purchase ^q^^%^  fny;  225  j^dto 


1247  COMMERCtAL  AVENUE 
dXNARD.  CA  .93030 
735  IS05)  486  0817 

□   FLL  BITE!  Please  send  mofje  jnf a, 

D  I'M  HOOKEDf  Please  RUSH;  rhy  S^nthafeoder, 

-j^—^-^.  Name, 


Enclosed  pfeaSe  find  -  fny^  $  1  ?9 .  95  (Price  includes  jaostag^  ■  and  handlirig) . 
CaSlif Of  nid  res^den  ts  add  6*^  isales  to . 


$    -^^^^^-  ;eji  cb^^d  ^':    H'  'Cfeck^    <  -El  ■;  M  orue  y  Order 

Pfease  <;l)arg^  fnV  '  ;   H  Master  Charge         □  BarikAmericjird 

Expiration  da^  -^I^^^^^^i^^^^^^!^^^"^^ 


B       ■       r       -       >      !■ 


■riiiHer  cnngH 


Address 
City 


= — y  T   w — * — '-^ — (■ 

1       a       n       *        t        ' 

■'       I       t       •       »       i 


1        1        %       T        -X       t.       <.      ^ 


^  T  I  •  'V.  ''« — p    J  '  »    II    I — I — T^-i — : — ! — I'  I'' 

■'♦**l-*>-.-.k.  >*..-.  L.I... 

'       '       ^       '        1      •       »       -       •        <        i      ,       r       .    .'       i        k       r       ,       ,       ,       .       .       ,        ♦      ,       , 


.      .         \      .  "  -.  .  "     *     '     '     '      *    •    -i     .      •      .      •jr.-      i     '      •    f     V     S     .      .      .     *-f      .     t     ^     ,      , 


■       ■       r  .     »       (■      ■:■ 
I       i       ■      V-      i      * 


--^NKAHCRIBAlM 


ifi^tuMm 


mi  wmim.mimt.1amt 


;—-;---—< 
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S95  Stand  Alone  Video  Terminol 

!^'#t^^'<>  ++,-,/012456?39;i<=>?     • 

iiapr-r=PPGu  t  t^:-'"  MHriPoc' vti  n  lyv v^ [  ■■•  l  "■■■ 

'3bLdHfQhijkli'inopqrstauwxy2<!>'^^^ 

^^  SCT-IOO  FEATURES: 

•  64  X  16  line  format  with  128  displayable  charaeiers 

•  Serial  ASCII  or  BAUDOT  with  mulliplc  Baud  rates 

^*   •$187  Assembled  or  S157  Kit  (Partial  Kit  S95) 

•  Full  cursor  control  with  scrolling  and  paging 
'       •  On  board  power  supply 

*      •  !Vlany  additional  features 

Call  or  write  today.  MC/VISA  accepted 

\  XITEX  CORP.  P.O.  Bo?c  #20887 

Dallas,  Texas,  75220  •  Phone  (214)  386-3859 

Overseas  orders  and  dealer  inquiries  welcome 


AUJMA 
TOWERS 


A47 


VERO  BEACH,  FLORIDA  32960 

MFC'S  OF 
ALUMINUM  TOWERS 

*  TELESCOPING 

(Crank  Up) 

*  WALL  MOUNTED 

*  TILT-OVER 

*  GUYED  MODELS 

(to  100  Fr.) 

Excellent  for 
Ham  Cksmmunications. 


HIGH  QUALfTY  —  LOW  PRICES 


MADE  (N  LONG- 
LASTING 
NO-RUST 
ALUMINUM! 

WcCLARAN  SALES  TAKES  m 

ANVTHtNG  ON  TRADE  FOR  NEW 

A  LUWA  TOWERS. 

NEED:  Scanners,  CB^  2  Meter.  Marine, 
Antk|ues,  Co^ns. 
Ham  Gear. 

We  accepi  K^astigr  Charged  Visa  Cards 


FOR  SALES  a  TRADES  CONTACT 

R.D.  McCLARAN  SALES 

i\m  Firtrtklyn^E  Beadh 
l305>  r?3  4793 


S.  X  tb 


iiniMaiiiisi 


sf  o  -  «> 


'^electronic  calculators 


LIST 

HAM  NET 

^i^Sftf  .|r3" 

S2S9.»5 

174^ 

113.45 

T9.95 

71.95 

S9.9S 

S3.9S 

59.85 

53.95 

79.95 

7t,0S 

UST 

KAM  NET 

S750,OD 

$€.75.00 

400.00 

405  00 

345.90 

310.50 

t3i.0D 

175^ 

160.00 

144.00 

3^.00 

29230 

100.00 

00.00 

SO.0O 

72.00 

eo.oo 

S4.00 

495.00 

445.50 

120.00 

108,00 

75.00 

07  JO 

TEXAS  IMSfRUMEMTS  ELECTRONIC  CALCULATOHS 

TJ.-59,  960  STEP  PROGRAMMABLE  SCIEKTrFFC 

T.L-5«,  480  STEP  PROG  RAM  M  ABLE  SClEfn-|FlC 

T.L-S7,  150  STEP  PROGRAMMABLE  SCIEMTIFK: 

T.I.-5S,  32  STEP  PROGRAMMABLE  SCIENTIFIC 

T.I.  PROGRAMMER.  CONVERTS  DECIMAUOCTALHEX 

T.I.  MBA,  SUPER  PREPROORAMMEp  FINANCIAL 

KEINLETT-PACKARP  ELECTRONIC  CALCULATOftS 

H.P,'97.  224  STEP  PROG  SCIENTIFIC  PRINTA^ISUAL 

H.P.^7,  224  STEP  PROG  SCIENTIFIC 

H.P.-19C,  98  STEP  PROG  SCIENTIFIC  Pflim"  VISUAL 

H.P.-2»C,  38  STEP  PROG  SCIENTIFIC 

H.P.-2SC.  49  STEP  PROG  SCIEtfTIFlC 

HJ'.'dt.  Pf^EPROGRAMMEDSClENTIftC  PRINT  VISUAL 

HP.-53E  49  STEP  PROG  SCIENTIFIC 

H.P.-32E  PREPROGRAMMED  SCIENTIFIC  WITH  STAT 

H.P.-31  E  PR£Pm>GRAMMED  SCIENTIFIC 

H.P.^»a.  PREPROGRAMMED  RNANCIAL  PRMTWISUAL 

H.P.-3«t  0  STEP  PROGRAMMABLE  SUPER  FINANCIAL 

HP.-37*  PREPROGRAMMED  FINANCIAL 


1¥£  STOCK  ALL  HEWLETT^FACKAnD  AND  T.I.  CALCULATOR  SOFTWARE  AND  ACCESSORIES 


S  SEND  ME  THE  CALCUUTQRfS)  SNDiCATEP  BEIOW,  COMPLETE  WITH  INCLUDED  ACCESSORIES, 
INSTRUCTIONS  AND  MANUFACTURERS  WARRAr^TfY.  I  UNDERSTAMD  THAT  EF  I  AM  NOT  COMPLETELY 
SATISFIED.  I  MAY  RETURN  IT  WITHIN  10  PAYS  FOR  A  COW^£TE  REFUND  (LESS  SHIPPING) 


ADD  S?00  POR  POSTAGE  AND  HANDLING    PLEASE  ALLOW  lO  DAYS  FROM  DATE  OF  RECEIPT  OF 

ORDER  FOR  DELIVERY  TEXAS  RESIDENTS  ADD  5%  SALiS  TAX 


MODEMS) 


WE  HONOR 


OUANTmr 


^ISA 


MASTERCHARGE 


AMOUNT  ENCLOSED  t 
MONEYOROERS   ^ 


COD 


CARD  NUMBER 
FULL  NAME    _ 


EXPIRATION  DATE 
,CALL  


STREET, 


CITY 


STATE 


ZIP 


MORE  UTERATURE  MODELf  S) 


**''0£ALEI1  IMQillRlES  INVfTED^ 


rldrtW^IIS  MAILTO:68T0LAIIICWOOD 

/\rf*         n/    ^J      I  HOUSTON,  TEX  77074 

UlflCe  WOrkl,  InC*        ATTN:  STEVI,  WASOEN 

^  PHONE:  A.C.  (713)777-2673 


Q) 

i 
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NEW  AddiTioNS 


SPECIALS 
PRE-PUBLICATION  OFFER 

(orders  will  be  filled  on 
a  firat-irii  f irst**out  basis] 

•  HOW  TO  BUILD  A  MICROCOMPUTER- 
AND  REALLY  UNDERSTAND  tT— BK7325 

—by  Sam  Creason.  The  eleclronics  hob- 
byist who  wants  to  buHd  his  own  micro* 
computer  system  now  has  a  practicaf 
"How-To"  guidebook.  Sam  Creason's 
book  is  a  combination  technical  manual 
and  programming  guide  that  takes  the 
hobbyist  step  by  step  through  the  design^ 
construction,  testing,  and  debugging  of  a 
::;ompiete  microcomputer  system.  This 
book  is  must  reading  for  anyone  desiring  a 
true  understanding  of  small  computer 
systems.  $9.95.' 


•  AGUiOETGHAM  RADIO— BK7321— by 
Larry  Kahaner  WB2NEL.  What's  Amateur 
Radio  alt  about?  You  can  learn  the  basics 
of  this  fascinating  hobby  with  this  ex^ 
cellent  beginner's  guide,  it  answers  the 
most  frequently  asked  questions  in  an 
easy-going  manner,  and  it  shows  the  best 
way  to  go  about  getting  an  FCC  license,  A 
Guide  10  Ham  Radio  is  an  ideal  introduc* 
tion  to  a  hobby  enjoyed  by  people  around 
the  worid.  $4,95/ 

•  VOLUME  IV— 10  TEST  EQUIPMENT- 
LB7362— it's  easy  and  fun  to  buHd  your 
own  test  equipment  with  ICs!  Here  in  this 
fourth  volume  of  the  73  TEST  EQUIPMENT 
LIBRARY  are  42  home  construction  proj- 
ects  for  building  test  equipment  to  work 
with  your  ham  station  and  in  servicing 
digital  equipment.  Counters,  scalers,  fre- 
quency standards,  synthesizers,  logic 
probes  .  .  .  JUST  ABOUT  EVERYTHING 
you  need  and  can  build  with  ICs*  $4.95.* 


*B,Ss 


*mw 


r 


i«.«e 


|MM« 


H    **^ 


||P*W*' 


•  SSB  .  . .  THE  MISUNDERSTOOD  MODE 

— BK7351— by  James  B.  Wilson.  Single 
Sideband  Transmission  . . .  thousands  of 
us  use  it  every  day,  yet,  it  remains  one  of 
the  least  understood  facets  of  amateur 
radio.  J.  B.  Wilson  presents  several 
methods  of  sideband  generation,  amply  II* 
iustrated  with  charts  and  schematics, 
which  will  enable  the  ambitious  reader  to 
construct  his  own  sideband  generator.  A 
must  for  the  technically-^serioys  ham, 
$5.50.- 

•  PROPAGATION  WIZARD'S  HANDBOOK 

— BK7302— by  J.  H.  Nelson.  When  sun- 
spots  riddled  the  worldwide  communica- 
tions networks  of  the  l940's,  John  Henry 
Nelson  looked  to  the  planets  for  an 
answer.  The  result  was  a  theory  of  propa- 
gation forecasting  based  upon  interplan- 
etary alignment  that  made  the  author  the 
most  reliable  forecaster  in  America  today- 
The  book  provides  an  enlightened  look  at 
communications  past,  present,  and  future, 
as  well  as  teaching  the  art  of  propagation 
forecasting.  6.95.* 


Use  the  order  card  In  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 
Add  S1.00  handling  charge  for  orders  under  $10,00,  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 

FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


License  sTudy  quides  &  TApEs 


isM^ 


Novi 
Clasl 


Stud 
Guid 


TEACHES, tvu  ihf  THi 


^^mo^^  •NOVICE  STUDY  GUIDE^SG7357"Here  is  a  completely  new  study 

ADj/Aa/ctD  guide  and  reference  book  for  the  potential  ham.  This  is  not  a  ques- 

^1  tion^answer  memorization  course.  Electronic  and  radio  fundamentals  are 

10^^  presented  and  explained  in  an  easy-to-understand  fashion^  preparing  the 

fOE^_  beginner  for  the  Novice  exam.  Includes  the  latest  FCC  amateur  regula- 

tions, as  well  as  appHcation  forms.  Easily  the  best  path  into  the  exciting 
world  of  ham  radio!  $4.95.* 

•  GENERAL  CLASS  STUDY  GUIDE— SG7358— A  complete  theory  course 
for  the  prospective  General  or  Technician.  This  reference  explains  tran* 
slstor.  amplifier,  and  general  radio  theory,  while  preparing  the  Novice  for 
the  *'big''  ticket,  After  getting  your  ticket,  you'll  use  this  guide  again  and 
again  as  an  electronic  reference  source.  Not  a  question/answer  guide  that 
becomes  dated  when  the  FCC  updates  the  amateur  exams,  $5.95/ 

•  ADVANCED  CLASS  STUDY  GUIDE— 361081  — Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you 
need  the  73  Advanced  theory  guide.  SSB,  antenna  theory,  transmitters*  and  electronics  measuring  techniques  are  covered  in 
detail  in  this  easy-to-follow  study  guide.  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  is 
not  necessary  to  master  Advanced  theory— try  this  book  before  visiting  the  examiner's  office!  $6.95.' 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE— SG1090— Before  going  for  your  1x2  calf,  it  pays  to  be  a  master  of  the  Extra  class 
electronic  theory.  This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is 
presented.  Antennas,  transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication 
techniques.  This  book  is  not  a  classroom  lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must 
be  understood  before  attempting  the  Extra  exam.  Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first!  $5.95.* 

NOVICE  THEORY  TAPES 
Startling  Learning  Breakthrough 


f^  NOVI 


tS^iii- 


•  NOVICETHEORYTAPES—CT7300— Startling  Learning  Breakthrough.  You'll  be  astounded  at  how 
really  simple  the  theory  is  when  you  hear  It  explained  on  these  tapes.  Three  tapes  of  theory  and  one  of 
questions  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to  breeze  through 
your  exam.  73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our 
tapes  for  the  incredibly  low  price  of  ONLY  $15,95.* 

Scientfsts  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a 
cassette  tape  over  and  over  in  your  spare  time-even  while  you're  driving!  You  get  more  and  more  info 
each  time  you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  gfve  you  all  the  basics 
you'll  need  to  pass  the  Novice  exam  easily.  You'll  have  an  understanding  of  the  basics  which  will  be 
invaluabfe  to  you  for  the  rest  of  your  lifel  Can  you  alfofd  to  take  your  Novice  exam  without  first  listen- 
ing to  these  tapes?  Set  of  4— $15.95/ 


3j  rsiavice  ^ 


SSTV 


•  SLOW    SCAN   TELEVISION 

TAPE— CT7350— Prize-winning 
programs  from  the  73  SSTV 
contest.  Excellent  for  Demo! 
S5.95,* 


73  CODE  SYSTEM  TAPES 


'TiCOK  COURSE 

m 


1 


■=  /«■    ''\ 


Any  Four  Taiies  For  SI 5. 95 1 


<f 


GENESIS 


ji 


5  WPM— CT7305— This  is  the  beginning 
tape  tor  people  who  do  not  know  Iha  code 
at  all.  It  takes Iham  through  the  26  letters, 
10  fiumbers  ^nd  necessary  punctuation, 
complete  with  practice  every  step  of  the 
way  using  the  newest  blitz  teaching  tech- 
ni<;ues.  It  is  almost  mkacuiousi  m  Ofie 
hour  many  people— including  kid*  ot  ten 
^«re  abie  to  master  the  c^de.  The  ease  of 
learning  gives  conlf<tence  to  beginners 
who  might  oiharwtsa  dmp  out. 


coda.  s«nt  at  ttieofhcial  FCC  standard  (rto 
ottier  tape  we've  heard  uses  theae  st^n^ 
darda,  so  many  people  flunk  the  code 
wtien  they  are  suddenly— under  pressure 
— fac«d  with  characters  sent  at  13  wpm 
and  spaced  for  S  wpm).  This  tape  is  not 
rreiTiorlzable^  unlika  the  zany  5  wpm  tape, 
since  the  code  groups  are  entirely  random 
characters  sent  in  groups  of  five. 


"THE  CANADIAN'' 

10  +  WPM— CT7310-73  hasn  t  rorgollen 
Uw  Canadran  hams— our  10  WPM  tape 
pntpftres  you  to  breeze  through  vourcoufi* 
try's  licensing  exams.  Ijhe  the  other  code 
groups,  the  tape  Es  not  memorizable  and, 
Ofice  mastered,  provides  a  margm  of  safe- 
ty In  the  actual  text  situation. 


til 


COURAGiOUS 


I* 


If 


BACK  BREAKER" 


20+  WPW— CT7320— Code  is  what  gets 
you  wtien  you  go  for  the  Extra  class  li- 
cense. II  Is  so  emttarrassing  to  panic  out 
just  t>e&ause  you  didn't  prepare  yours@i' 
with  this  tape.  Thougii  Ihis  is  only  one 
word  l^^ster,  the  code  croups  are  so  diffi- 
cult that  you'll  almost  Tai I  asleep  copying 
the  FCC  stuff  by  comparison  Users  report 
that  they  can't  believe  how  easy  20  per 
really  js  with  this  fantastic  one  hQut  tape 


•'OUTRAGEOUS'' 

2S+  WPM— GT7a25-This  is  the  tape  for 
that  small  group  of  overachieving  hams 
wito  woutdn  t  be  content  lo  simply  satisfy 
the  code  requirements  of  trie  Extra  Clas^ 
license.  It's  the  toughesi  tape  we've  got 
and  we  keep  a  per maneni  f  I  le  of  hams  who 
have  mastered  tt-  Let  us  know  when  you're 
up  to  speed  and  we'll  inscribe  your  name 
kn  7Z'$  CW  "Hall  of  Fame." 


'*THE  STICKLER 


II 


6+  WPM— GT730e— This  is  the  practice 
tape  for  the  Novice  and  Technician  li- 
censes. It  is  made  up  of  one  solid  hour  of 


13+  WPM— GT7313  — Code  flfoups 
agisin.  at  a  brisk  13  per  so  yau  wTll  be  ad 
ease  wtien  you  sit  down  in  front  of  tfie 
steely-eyed  government  inspect  or  and  he 
MliTtd  sending  you  plain  language  at  only 
13|Mr.  You  n>^d  this  extra  margin  io  over 
come  lh«  pafiic  which  Is  universal  in  the 
test  altuateons  When  you  ve  spent  your 
money  and  time  to  tawe  the  test,  you'll 
thank  heavens  you  had  this  back-breaking 
tape. 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
73  Radio  Bookshop  •  PeterborouoH  NH  03458-  8a  sure  to  include  check  or  detailed  credit  card  information. 
Add  $1-00  handling  charge  for  orders  under  $1000.  Note:  Prices  subject  to  change  on  books  not  published  by  73  fvlagazine. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


7^  TEckNICAl  LibRARy 


•  BEHIND  THE  DIAL— BK7307— By  Bob  Grove.  Get  more  fun  out 
of  shortwave  Hstening  with  this  interesting  guide  to  receivers, 
antennas,  frequencies  and  inlerference*  S4.95,* 

•  THE  CHALLENGE  OF  160— 8K7309— is  the  newest  book  in  the 
73  technical  library,  dedicated  lo  160  meter  operating.  Si  Dunn  pro* 
vides  aM  necessary  information  lo  get  started  on  this  unique  band. 
The  all-important  antenna  and  ground  systems  are  described  in 
detail  The  introduction  contains  interesting  photos  of  Stew 
Perry*s  (the  King  of  160)  shack.  This  reference  is  a  must  for  new 
and  experienced  'Top  Band"  operators.  Price:  S4.95.* 

•  IC  OP^AMP  COOKBOOK— BK1028— by  Walter  G,  Jung,  Covers 
not  only  the  basic  theory  of  the  IC  op  amp  in  great  detail,  but  also 
Includes  over  250  practical  circuit  applications,  liberally  il- 
lustrated.  592  pages,  bVz  x  8Vi.  softbound.  $12.95/ 
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•  INTRODUCTION  TO  RTTY— BK7380— A  beginner^s  guide  to 
radioteletype  including  teletypewriter  fundamentals,  signals, 
distortion  and  RTTY  art.  You  can  be  a  RTTY  artist!  A  73  publica- 
tion. $2.00/ 

•  THE  NEW  RTTY  HANOBOOK-BK7347-ls  a  new  edition  and 
the  only  up-to-date  RTTY  book  available.  The  state  of  the  art  has 
been  changing  radically  and  has  made  all  previous  RTTY  books  ob- 
solete. It  has  the  latest  circuits,  great  for  the  newcomer  and  expert 
alike,  $5.95." 

•  PROPAGATION   WtZARO*S    HANDBOOK-BK7302-by  J.   H. 

Nelson.  When  sunspots  riddled  the  worldwide  communications 
networks  of  the  t940's,  John  Henry  Netson  (ooked  to  the  planets 
for  an  answer-  The  result  was  a  theory  of  propagation  forecasting 
based  upon  interplanetary  alignment  that  made  the  author  the 
most  reliable  forecaster  In  America  today.  The  book  provides  an 
enlightened  look  at  communications  past,  present,  and  future,  as 
well  as  teaching  the  art  of  propagation  forecasting.  $6-95/ 


•  SSB  . . .  THE  MISUNDERSTOOD  MODE— BK7351  -by  James  B. 
Wilson.  Single  Sideband  Transmission  . . ,  thousands  of  us  use  It 
every  day,  yet  it  remains  one  of  the  least  understood  facets  of 
amateur  radio.  J.  B.  Wilson  presents  several  methods  of  sideband 
generation,  amply  illustrated  with  charts  and  schematics,  which 
will  enable  the  ambitious  reader  to  construct  his  own  sideband 
generator.  A  must  for  the  technically-serious  ham.  $5.50/ 

•  SSTV  HANDBOOK— BK7364(hardcover).  BK7355(softcover)— 
This  excellent  book  tells  all  about  it.  from  Its  history  and  basics  to 
the  present  state*of4he*art  techniques.  Contains  chapters  on  cir* 
GuHs,  monitors,  cameras,  color  SSTV,  test  equipment  and  much 
more.  Hardbound  $7.00,  softbound  $5.00/ 

•  WEATHER  SATELLITE  HANDBOOK-BK7370-Simple  equip- 
ment and  methods  for  getting  good  pictures  from  the  weather 
satellite.  Antennas,  receivers,  monitors,  facsimile  you  can  build, 
tracking,  automatic  control  (you  don't  even  have  to  be  home),  Dr. 
Taggarl  WB8DQT.$4.95.' 
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•  73  OIPOLE  AND  LONG-WIRE  ANTENNAS— BK1016— by  Ed- 
ward M-  Noll  W3FQJ.  This  is  the  first  collection  of  virtually  every 
type  of  wire  antenna  used  by  amateurs.  Includes  dimensions,  con- 
figurations, and  detailed  construction  data  for  73  different  anten- 
na types.  Appendices  describe  the  constructron  of  noise  bridges, 
line  tuners,  and  data  on  measuring  resonant  frequency,  velocity 
factor,  and  swr.  $5.50,* 

•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS— BK1069-^ 
by  Edward  M.  Noll  W3FQJ.  Describes  73  different  antennas  for 
amateurs.  Each  design  is  the  result  of  the  author's  own  ex- 
periments covering  the  construction  of  noise  bridges  and  antenna 
iine  tuners,  as  well  as  methods  lor  measuring  resonant  frequency, 
velocity  factor,  and  standing-wave  ratios.  160  pages,  $5.50/ 

•  VHF  ANTENNA  HANDBOOK- 8K7368-The  NEW  VHF  Anten- 
na Handbook  details  the  theory,  design  and  construction  of  hun- 
dreds of  different  VHF  and  UHF  antennas  ...  A  practical  book 
written  for  the  average  amateur  who  takes  joy  in  building,  not  full 
of  complex  formulas  for  the  design  engineer.  Packed  with 
fabulous  antenna  projects  you  can  build.  $4-95/ 


Use  the  order  card  in  the  back  of  this  magazine  or  Itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
^  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

Add  S1.00  handling  charge  for  orders  under  $10.00.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 


FOR  TOLL  FREE  ORDERING  CALL  1-800-258-5473 


bEqiNNER'S  *  iNTRoducTony 


•  THE  STORY  OF  COMPUTERS -^BKI 056 
—by  Donald  D.  Spencer,  is  to  computer 
books  what  Dick  and  Jane  is  to  novels  . .  . 
elementary,  gives  the  non-computerist  a 
fair  Idea  of  what  the  hobbyist  is  talking 
about  when  he  speaks  computer  lingo.  At- 
tempts to  explain  to  a  spouse,  child  or  any 
un-electronics-minded  friend  what  com- 
puters are  and  can  do.  $4.95.* 

•  HOBBY  COMPUTERS  ARE  HERE1  — 
BK7322— If  you  want  to  come  up  to  speed 
on  how  computers  work  . . .  hardware  and 
software  .  - ,  this  is  an  excellent  book.  It 
starts  with  the  fundamentals  and  explains 
the  circuits  and  the  basics  of  program- 
ming, along  with  a  couple  of  TVT  construc- 
tion projects,  ASCII-Baudot,  etc.  This  book 
has  the  highest  recommendations  as  a 
teaching  aid  for  newcomers.  $4.95.* 

•  THE  NEW  HOBBY  COMPUTERS-- 
BK7340— This  book  takes  it  from  where 
"Hobby  Computers  Are  Here!"  leaves  off, 
with  chapters  on  Large  Scale  integration, 
how  to  choose  a  microprocessor  chip,  an 
introduction  to  programming,  low  cost  I/O 
for  a  computer,  computer  arithmetic, 
checking  memory  boards,  a  Baudot  monh 
tor/editor  system,  an  audible  logic  probe 
for  finding  those  tough  problems,  a  ham's 
computer,  a  computer  QSO  machine  . . . 
and  much,  much  more!  $4.95.* 

•  HOME  COMPUTERS:  2'"^  QUESTIONS  & 
ANSWERS  by  Rich  Didday.  Two  books 
aimed  exclusively  at  the  novice  computer 
hobbyist/home  computer  user.  Written  In 
a  rather  unusual  style  which  has  a  begin- 
ner asking  questions  which  are  answered 
by  a  person  with  a  substantial  back- 
ground In  computers  and  personal  com- 
puting. The  Questions  are  just  the  kind  be- 
ginners  come  up  with  . , .  and  the  answers 
are  presented  in  easy-to-understand 
terms  (usually  with  a  diagram  to  illustrate 
the  point),  Both  the  hardware  and  soft- 
ware aspects  of  home  computing  are  cov- 
ered from  A  to  2.  An  index  in  both  books 
makes  them  Ideal  as  reference  material 
for  anyone.  Volume  I:  Hardware— BK1023 
—$7.95*;  Volume  II:  Software— BK1024— 
$6.95.* 

•  MICROCOMPUTER  PRIMER— BK1035 
—by  M.  Waite  and  M.  Pardee.  Describes 
basic  computer  theory,  explains  number- 
ing systems,  and  Introduces  the  reader  to 
the  world  of  programming.  Describes  the 
world  of  microcomputing  in  '"real  world" 
terminology.  $7.95.* 

•  A  STEP  BY  STEP  INTRODUCTION  TO 
8080  MICROPROCESSOR  SYSTEMS— 
BK1054— by  D.  L  Cohn  &  J.  L  Melsa.  The 
step-by-step  presentation  does  not  re* 
quire  any  computer  or  electronics 
background,  so  anyone  who  is  interested 
can  follow  it.  However,  the  book  is  not  on- 
ly intended  for  beginners.  Engineers  and 
technicians  who  are  familiar  with  elec* 
tronics  witi  find  the  software  descriptions 
valuable  in  updating  their  skills.  Computer 
professionals  will  find  the  detailed  treat- 
ment of  the  8080  architecture  and  instruc- 
tions set  useful,  $7,95.* 

•  HOW  TO  BUY  &  USE  MINICOMPUTERS 
AND  MICROCOMPUTERS— BK1025— by 
Wm.  Barden,  Jr.  This  book  discusses 
these  smaller  brethren  of  computers  and 
shows  how  the  reader  can  become  a  part 
of  the  revolution — how  he  can  own  and 
use  a  functioning  computer  system  in  his 
home  to  do  a  variety  of  practical  or  recrea- 
tional tasks,  $9.95/ 
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•  MICROPROCESSORS  FROM  CHIPS  TO 

SYSTEMS— BKr038— by  Rodnay  Zaks,  is  a 

complete  and  detailed  introduction  to  mi- 
croprocessors and  microcomputer  sys- 
tems. No  preliminary  knowledge  of  com- 
puters or  microprocessors  is  required  to 
read  this  book,  although  a  basic  engi- 
neering knowledge  is  naturally  an  advan- 
tage. Intended  for  all  wishing  to  under- 
stand the  concepts,  techniques  and  com- 
ponents of  microprocessors  in  a  short 
time.  $9.95/ 

•  INTRODUCTION  TO  MlCROPftOCES^ 
SORS— BK1032— by  Charles  Rockwell  of 
MICROLOG,  is  an  ideal  reference  for  the 
individual  desiring  to  understand  the 
hardware  aspects  of  microprocessor  sys- 
tems. Describes  the  hardware  details  of 
computer  devices  in  terms  the  beginner 
can  understand,  instead  of  treating  the 
micro  chip  as  a  "black  box."  Specific 
systems  are  not  described  and  program- 
ming is  only  briefly  discussed.  $17.50  US 
and  Canada,  $20  elsewhere.* 

•  AN  INTRODUCTION  TO  MICROCOM- 
PUTERS,  VOLS.  1  AND  2,  by  Adam 
Osborne  Associates,  are  references  deal- 
ing with  microcomputer  architecture  in 
general  and  specificaHy  with  details 
about  most  of  the  common  chips.  These 
books  are  not  software-oriented,  but  are 
invaluable  for  the  hobbyist  who  is  into 
building  his  own  interfaces  and  proces- 
sors. Volume  I  Is  dedicated  to  general 
hardware  theory  related  to  micros,  and 
Volume  II  discusses  the  practical  details 
of  each  micro  chip.  (Detaiied  review  in 
Kiiobaud  #2)  Volume  I— BK1030— $7.50*; 
Volume  II  — BK1031— $12,50/ 

•  HOME  COMPUTERS:  A  BEGINNER'S 
GLOSSARY  AND  GUIDE- BK1022-This 
book  is  intended  as  a  quick  reference 
source  for  beginners.  Included  is  a 
genera!  Introduction  to  microcomputers,  a 
simple  application  &  sample  system,  the 
history  of  microcomputers  &  their  uses, 
and  an  Introduction  to  some  actual  equip- 
ment. A  chapter  on  number  systems  in- 
eludes  a  number  conversion  chart,  binary 
arithmetic  from  conversions  to  divisions, 
and  a  discussion  of  octal  and  hexa- 
decimal numbers.  A  good  background  to 
read  technical  literature  and  computer 
equipment  specifications.  $6.95/ 

•  YOUR  OWN  COMPUTER— BK1072— by 
M.  Waite  and  M.  Pardee.  The  personal 
computer  has  been  touted  as  the  next 
consumer  product,  but  most  individuals 
still  wonder  why.  Much  technical  material 
has  been  written,  but  there  is  iittle  material 
for  the  average  individual  without  an  ex- 
tensive background  in  electronics.  This 
book  removes  the  stigma  of  complexity 
that  surrounds  the  computer  and  has  suc- 
ceeded in  providing  a  simple^  easy-to-un- 
derstand   guide   to   these   units.   $1.95.* 

•  TAKE  A  CHANCE  WITH  YOUR  CALCU- 
LATOR—BK1 002— Lennart  Bade  wrote 
this  book  to  help  you  to  discover  the  world 
of  protDabillty  with  your  programmable 
calculator.  You  will  need  NO  previous  ex- 
perience either  in  probability  theory  or  fn 
programming  to  learn  both  from  this  book. 
$8  95  * 

•  THE  COMPUTER  QUIZ  BOOK— BK1112 
—by  Donald  D.  Spencer,  is  written  for 
readers  who  would  like  to  test  themselves 
on  basic  computer  concepts.  It  may  be 
used  effectively  by  anyone  interested  in 
checking  his  knowledge  of  computer 
concepts.  $5.95.* 
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TEST  EQUIPMENT 


•  RF     AND     DIGITAL     TEST     EQUIPMENT     YOU     CAN 

BUILD— BK1044 — Rf  burst,  function,  square  wave  generators, 
variable  length  pulse  generators— 100  kHz  nnarker,  i-f  and  rf  sweep 
generators,  audio  osc,  af/rf  signal  injector,  146  MHz  synthesizer, 
digital  readouts  for  counters,  several  counters,  prescaler, 
microwave  meter,  etc.  252  pages.  $5.95/ 

•  VOL.  I  COMPONENT  TESTERS— LB7359— ...  how  to  build 
transistor  testers  (8),  dtode  testers  (3),  IC  testers  (3),  voltmeters 
and  VTVMs  (9),  ohmmeters  (8  different  kinds),  inductance  (3), 
capacity  (9),  Q  measurement,  crystal  checking  (6),  temperature  (2), 
aural  meters  for  the  bl  ind  (3)  and  all  sorts  of  miscellaneous  data  on 
meters  . , ,  using  them,  making  them  more  versatile,  making  stan- 
dards. Invaluable  book.  $4.95/ 

•  VOL.  II  AUDIO  FREQUENCY  TESTERS— IB7360— ...  jam 
packed  with  all  kinds  of  audio  frequency  test  equipment.  If  you're 

into  SSB,  RTTY,  SSTV,  etc.,  this  book  is  a  must  for  you  ...  a  good 
book  for  hi-fi  addicts  and  experimenters,  too!  $4,95.* 

•  VOL.  Ill  RADIO  FREQUENCY  TESTERS— LB7361  — Radio  fre- 
quency waves,  the  common  denominator  of  Amateur  Radio.  Such 
items  as  SWR,  antenna  impedance,  line  impedance,  rf  output  and 
field  strength;  detailed  instructions  on  testing  these  items  in* 
eludes  sections  on  signal  generators,  crystal  caNbrators,  grid  dip 
oscillators,  noise  generators,  dummy  loads  and  much  more. 
$4,95.* 

•  VOL.  IV  IC  TEST  EQUIPMENT— LB7362^Become  a 
troubleshooting  wizard.  Alt  you  need  to  know  about  putse,  audio 
and  sync  generators,  frequency  counters,  digital  component 
testers,  logic  probes  and  more!  Plus  acumutative  index  for  aH  four 
volumes  of  the  73  Test  Equipment  Library.  $4,95,* 
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•  NEW  REPEATER  ATLAS  OF  THE  EN- 
TIRE WORLD— BK7345— 150%  as  big  as 
any  list  ever  available—nearly  900  more 
repeaters  listed.  New  improved  maps 
show  the  locations  by  frequency  of  every 
repeater  in  the  States.  Only  $1.95.* 

•  QSL  CARDS— 73  turns  out  a  fantastic 
series  of  QSL  cards  at  about  half  the  cost 
of  having  them  done  elsewhere  because 
they  are  run  as  a  fill-in  between  printing 
books  and  other  items  in  the  73  Print  Shop. 
250  Style  W-'QW0250— for  $8.95*;  500 
Style  W— QW0500— for  $13.95";  250  Style 
X— QX0250— for  $8.95";  500  Style  X— 
QX0500— for  $13.95*;  250  Style  Y-^QY0250 
—for  $8.95*;  500  Style  Y— QY0500— for 
$13.95,* 

•  73  MAGAZIHE  BINDERS— Preserve  and 

protect  your  collection  for  your  lifetime! 
There's  no  excuse  for  lost  issues  when  you 
have  these  handsome  red  binders  with 
gold  lettering.  Order  1  — BN1001— for 
$6.50*;  2  or  more— BN1 002— for  $6.00 
each.* 
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•  BACK  ISSUES— Complete  your  coltec- 
tion— many  are  prime  collectibles  now, 
classics  in  the  fietd!  A  full  collection  is  an 
invaluable  compendium  of  radio  and  elec- 
tronics knowledge!  $2.00  each*,  or  5  for 
$5.00.* 

•  LIBRARY  SHELF  BOXES— These  sturdy 
white,  corrugated,  dirt-resistant  boxes 
each  hold  a  full  year  of  73  or  Kitobaud. 
With  your  order,  request  self-sticking 
labels  for  any  of  the  following:  73,  Kilo- 
baud, CO,  QST,  Ham  Radio,  Personal  Corn- 
put  t  no ,  Radio  Electronics,  Interface  Age, 
and  Byte.  Order  1— BXIOOO—for  $2.00*; 
order  2-7— BX1 001 —for  $1 .50  each  * ;  order 
8  or  more— BX1 002— for  $1.25  each*. 

Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
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•  DISCOVERING  8ASIC-A  PROBLEM 
SOLVING  APPROACH  — BK1017— by 
Robert  E.  Smith,  deals  with  progressively 
more  complex  problems  which  allow  the 
reader  to  discover  the  vocabulary  of 
BASIC  language  as  he  develops  skill  and 
confidence  In  putting  it  to  work.  Clear  and 
concise  explanations.  Problems  used 
cover  a  wide  range  of  interests— insur- 
ance, geometry,  puzzles,  economics,  etc, 
$6  85  * 

•  BASIC  NEW  2ND  EOmON  — BK1081  — 
by  Bob  Albrecht.  Self -teaching  guide  to 
the  computer  ianouage  you  will  need  to 
know  for  use  mth  your  microcomputer. 
This  is  one  of  the  easiest  ways  to  learn 
computer  programming.  $4,96,* 

•  A  QUICK  LOOK  AT  BASIC^BK1043— 
by  Donald  D.  Spencer.  A  perfect  reference 
for  the  beginning  programmer.  Assumes 
that  the  reader  has  no  previous  program- 
ming experience  and  is  a  self-teaching 
guide  for  the  individoal  desiring  to  iearn 
the  fundamentals  of  BASIC.  $4.95.' 

•  MY  COMPUTER  LIKES  ME.,  .WHEN  I 
SPEAK  IN  BASIC— BK1039— by  Bob 
Aibrecht,  An  introduction  to  BASIC  , . , 
simple  enough  for  kids.  If  you  want  to 
teach  BASIC  to  anyone  quickiy,  this  is  the 
way  to  go,  $2.00/ 

•  FUN  WITH  COMPUTERS  AND  BASIC— 

BK1021— by  Donald  D,  Spencer,  contains 
an  easy-tO'Understand  explanation  of  the 
BASIC  Programming  Language  and  is  in- 
tended for  persons  who  have  had  no  pre- 
vious exposure  to  computer  program- 
ming. Over  hatf  the  book  rs  devoted  to 
problems  using  games,  puzzles,  and 
mathematical  recreations,  A  superior 
tiook  for  self*teaching  and  learning  com- 
puter programming.  $6.95.* 

•  SIXTY  CHALLENGING  PROBLEMS 
WITH  BASIC  SOLUTIONS— BK1073— by 
Donald  Spencer,  provides  the  serious  stu- 
dent of  BASIC  programmmg  with  inter- 
esting problems  and  solutions.  No  knowl- 
edge of  math  above  algebra  required.  In- 
ctudes  a  number  of  game  programs,  as 
wail  as  programs  for  financial  interest, 
conversions  and  numeric  manipulations. 
$6.95.' 

•THE  SEcnrr  guide  to  computers 

Parts  1.  2.  and  3  by  Russ  Walter.  Part  One 
describes  computers  in  general,  and  after 
reading  for  ten  tninytes  you  will  be  writing 
simple  BASIC  programs!  Part  Two  discus- 
ses computer  applications.  It's  one  thing 
to  master  the  syntax  of  the  language  such 
as  BASIC  and  another  to  solve  problems 
using  the  new  tool.  Part  Three  describes 
programming  languages.  Ever  heard  of 
APL  and  QLISP?  BASIC  is  not  the  only  lan- 
guage used  to  program  computers.  7th 
Edition.  Part  I  — BK1050— $Z75';  Part  II— 
BK1051— $2,50*;  Part  Ml  — BK1052— 
$3.50  * 

•  SOME  COMMON  BASIC  PROGRAMS— 
BK1 053— published  by  Adam  Osborne  & 
Associates,  Inc.  Perfect  for  non-technical 
computerists  requiring  ready^to-use  pro- 
grams. Business  programs,  plus  miscel- 
laneous programs.  Invaluable  for  the  user 
who  is  not  an  experienced  programmer. 
All  will  operate  In  the  stand-alone  mode, 
$8.50  paperback-* 

•  ADVANCED  BASIC  APPLICATIONS 
AND  PROBLEMS— BK1000— by  James 
Coan  is  for  those  who  want  to  extend  their 
expertise  with  BASIC,  Offers  advanced 
techniques  and  applications.  $7.95/ 
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•  SCIENTfFIC  RESEARCH  INSTRU- 
MENTS' BASIC  SOFTWARE  LIBRARY  is  a 

complete  do-tt-yourself  kit-  Written  in 
everybody's  BASIC  immediately  execut- 
able in  ANY  computer  with  4K*  no  other 
peripherals  needed.  Volume  I  contains 
business  and  recreational  programs  and 
is  300  pages.  Volume  II  is  260  pages  and 
contains  math,  engineering,  statistics  and 
plotting  programs.  Volume  III  contains 
money  managing,  advanced  business  pro- 
grams such  as  billing,  A/R»  inventory, 
payroll,  etc.  Volume  fV  contains  general 
purpose  programs  Itke  loans,  rates»  retire- 
ment, plus  games:  Poker,  Enterprise  (take 
charge  while  Gapt.  Kirk  is  away),  Football 
and  more!  Volume  V  is  filled  with  experi- 
menter's programs  including  games,  pic- 
tures and  misc.  problems  like  "logic."  Vol- 
ume I— LB1002— &  Volume  II— LB1003— 
$24.95*  each;  Volume  Jll  — LB1004— 
$39,96';  Volume  IV— LB1005— &  Volume 
V—LB1 006— $9.95'  each;  Volume  VI— 
LB  1007— $49.95';  Volume  VII— LB1008- 

•  MICROPROCESSOR  PROGRAMMING 
FOR  COMPUTER  HOBBYISTS- BK1038 
—by  Neill  Graham  is  for  the  hobbyist  in- 
terested in  intermediate  and  advanced 
techntques  of  programming  and  data 
structuring.  Written  to  take  up  where  the 
computer  manufacturers*  instruction 
manuals  and  the  introductory  program- 
ming language  texts  leave  off.  $8.95.* 

•  a080  PROGRAMMING  FOR  LOGtC  DE- 

SIGN— BK1078— Ideal  reference  for  an  in- 
depth  understanding  of  the  8060  proces* 
sor.  Application-oriented  and  the  8080  is 
discussed  in  light  of  replacing  conven- 
tional,  hard-wired  logic.  Practical  design 
considerations  are  provided  for  the  imple- 
mentation of  an  8080-base  control  system. 
$8.50.* 

•  8080  SOFTWARE  GOURMET  GUIDE 
AND  COOKBOOK— BK1 102— If  you  have 
been  spending  too  much  time  developing 
simple  routines  for  your  8080,  try  this  new 
book  by  Sceibi  Computing  and  Robert 
Findley.  Describes  sorting,  searching,  and 
many  other  routines  for  the  8060  user. 
$9.95.* 

•  6800  PROGRAMMING  FOR  LOGIC  DE- 
SIGN—BK1077— Oriented  toward  the  in- 
dustrial user,  this  book  describes  the  pro- 
cess by  which  conventional  logic  can  be 
replaced  by  a  6800  microprocessor.  Pro- 
vides practical  information  that  allows  an 
experimenter  to  design  a  complete  micro 
control  system  from  the  "ground  up." 
$8.50,* 

•  6800  SOFTWARE  GOURMET  GUIDE  & 
COOKBOOK— BK1075— If  you  have  h^^n 
spending  too  much  time  developing  rou- 
tines for  your  6600  microprocessor,  try  the 
new  book  by  Sceibi  Computing  and  Robert 
Rndley,  Describes  sorting,  searching,  and 
many  other  routines  for  the  6800  user. 
$10.95* 

•  FORTRAN  PROGRAMMING  — 
BK 1019— by  Donald  Spencer.  FORTRAN 
was  designed  for  complex  numeric  caicu- 
tat  ions  and  possesses  extended  I/O  capa- 
bility. It  is  easily  learned,  as  It  is  an 
EngMsh-like  computer  language.  $7.95.* 

•  FORTRAN    WORKBOOK— BK1020--by 

Donald  Spencer,  Provides  practical  ex* 
amples  and  problems  to  solve.  Flowchart- 
ing is  also  discussed.  Almost  all  micros 
support  BASIC— it  won't  be  long  before 
FORTRAN  is  commonplace.  $4,95.* 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 
^  73  Radio  Bookshop  •  Peterborough  NH  03458,  Be  sure  to  include  check  or  detailed  credit  card  information. 

Add  $1.00  handling  charge  for  orders  under  St0,00.  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 


J 


BTnii  CDecoDriEDiiuAnAl  I  ^.nnn.Si^n-RA?!) 


SoFTWARE«pROqRAMMiNq  . . .  continued 


•  PAYROLL  WITH  COST  ACCOUNTING— 

IN  BASiC-BK1001— bv  L  Poole  &  M, 
Borchers,  includes  program  listings  with 
remarks,  descriptions,  discussions  of  the 
principle  behind  each  program,  ti)e 
layoutSp  and  a  complete  user's  manual 
with  step-by-slep  Instructions,  flow- 
charts, and  simple  reports  and  CRT 
displays.  Payroll  and  cost  accounting 
features  include  separate  payrolls  for  up 
to  10  companies,  time-tested  interactive 
data  entry,  easy  correctron  of  data  er^try 
errors^  job  costing  (labor  distribution), 
check  printing  with  full  deduction  and  pay 
detail,  and  16  different  printed  reports,  in* 
eluding  W  2  and  941.    $12.50/ 

•  CHEMISTRY    WITH    A    COMPUTER- 

BK1010— by  Paul  A.  Cauchon,  contains  a 
collection  of  tutorial,  simulation  and  prob- 
lem-generation  computer  programs.  Us- 
able with  almost  any  chemistry  course  in 
the  high  school  or  coUege  level.  $9.95.* 


•  MICROPROCESSOR    INTERFACING 

TECHNIQUES-BK1037  — by  Austin 
Lesea  &  Rodnay  Zaks  will  teach  you  how 
to  interconnect  a  complete  system  and  in- 
terface it  to  all  the  usual  peripherals.  It 
covers  hardware  and  software  skills  and 
techniques,  including  the  use  and  design 
of  model  buses  such  as  the  IEEE  4S8  or 
SlOO  S9  95  * 

•  TTL  COOKBOOK- BK1D63— by  Donald 
Lancaster.  Explains  what  TTL  is,  how  it 
works,  and  how  to  use  H.  Discusses  prac- 
tical applications,  such  as  a  digital  count- 
er and  display  system,  events  counter, 
electrontc  stopwatch,  digital  voltmeter, 
and  a  digital  tachometer.  $8.95.* 

•  CMOS  COOKBOOK— BK1 011— by  Don 
Lancaster.  Details  the  application  of 
CMOS,  the  low  power  logic  family  suitable 
for  most  applicattons  presently  dominat- 
ed by  TTL.  Required  reading  for  every  seri- 
ous digital  experimenter!  $9.95.* 

•  TVT    COOKBOOK— BK1 064— by    Don 

Lancaster,  describes  the  use  of  a  stan* 
dard  television  receiver  as  a  microproces- 
SOT  CRT  terminal  Explains  and  describes 
character  generation,  cursor  control  and 
interface  information  in  typical,  easy-to- 
understand  Lancaster  style.  S9.95.* 

•  BUILD-IT  BOOK  OF  DIGITAL  ELEC- 
TRONIC TIMEPIECES  — BK1008  — by 
Robert  Haviland  is  a  data-packed  guide  to 
building  every  timekeeping  device  you  can 
imagine:  rugged  shipboard  clocks, 
second-splitting  digital  10  chronometers, 
decorator  digital  IC  chronometers, 
decorator  digital  clocks,  a  precision  timer, 
a  frequency-period  meter,  a  tide  and  moon 
clock,  an  automatic  alarm  setter,  etc.  In- 
cluding full-size  printed  circuit  board  lay- 
outs. S6.95.' 

•  THE  "COMPULATOR"  BOOK— BUILD- 
ING SUPER  CALCULATORS  &  MINI  COM- 
PUTER HARDWARE  WITH  CALCULATOR 
CHIPS— BK1 01 2— by  R.  P.  Haviland,  pro- 
vjdes  ideas,  design  info  and  printed  circuit 
boards  for  calculator  chip  projects.  Tie  it  In 
with  a  Teletype  to  create  a  virtually  infinite 
memory  system.  $7.95.* 


CH^itismv 
unnm 

rampiiTBR 


kARdWARE 


WBC«0«^ 


•  HOW  TO  PROGRAM  MICROCOMPUT- 

ERS— BK1027— by  Wm.  Barden,  Jr,  Here 
is  a  guide  to  assembly  language  program- 
ming of  the  Intel  8080.  Motorola  MC6800, 
and  MOS  Technology  MCS6502  micropro- 
cessors. It  is  written  especially  for  begin- 
ning programmers  with  hobbyist  micro* 
computers  based  on  one  of  these  three 
chips.  The  topics  covered  range  from  data 
manipulations  at  the  bit  level  up  to  data 
handling  of  tables  and  lists,  and  from  sim- 
ple adds  and  subtracts  up  to  floating- 
point operations.  $8  J5/ 


•  BEGINNING  BASIC— BKIOOT-^by  Dr. 
Paul  Chlrlian,  provides  a  really  basic 
BASIC  that  covers  all  the  topics  In  simple, 
easy-to-understand  language.  Nothing  Is 
left  out*  everything  is  presented  in  clear, 
step-by-step  fashion.  This  book  will  mal<e 
a  good  BASIC  programmer  of  any  reader. 
S9.95/ 
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•  VOLUME  I   COMPONENT  TESTERS- 

LB7359— Build  your  own  lest  equipment 
and  save  a  bundle  (and  have  a  lot  of  fun). 
Volume  I  of  the  73  Test  Equipment  Library 
shows  you  how  to  build  and  use  transistor 
testers  (8  of  'em),  three  diode  testers,  3 
IC  testers,  9  voltmeters  and  VTVMs,  8 
ohmmeters,  3  inductance  meters,  and  a 
raft  of  other  gadgets  for  checking  temper- 
ature, crystals,  Q,  etc.  $4.95.' 

•  VOLUME  II  AUmO  FREQUENCY  TEST- 
ERS—LB736G— If  you're  into  audio  such 
as  digital  cassette  recording,  RTTY, 
Baudot  vs.  ASCII,  SSTV,  SSB,  Touchtone 
or  even  hi-fi,  you'll  want  to  have  this  book 
full  of  home-built  lest  equipment  projects. 
$4*95,* 

•  VOLUME  til  RADIO  FREQUENCY  TEST- 
ERS—LB7361— This  is  of  more  interest  to 
hams  and  CBers:  test  equipment  you  can 
build  for  checking  out  transmitters  and  re- 
ceivers, signal  generators,  noise  genera- 
tors, crystal  calibrators,  GOOs^  dummy 
loads  $4  95  ' 

•  VOLUME  IV  IC  TEST  EQUIPMENT- 
LB  7362— Become  a  troubleshooting  wiz- 
ard. All  you  need  to  know  about  pulse, 
audio  and  sync  generators,  trequency 
counters,  digital  componeat  testers,  logic 
probes  and  more!  Plus  a  cumulative  index 
for  all  four  volumes  of  the  73  Test  Equip- 
ment Library.  $4.96.* 

•  LSM1  REFERENCE  CARD-GC  2011  — 

A  must  for  Heath  H11  users.  Contains  list- 
ings of  all  Instructions  by  mnemonic  and 
opcode,  console  ODT  commands,  trap  and 
interrupt  vector  locations  and  more.  From 
Digital  Equipment  Corporation,  $1.00.* 


Use  the  order  card  in  the  back  of  this  magazine  or  itemize  your  order  on  a  separate  piece  of  paper  and  malt  to: 
^  73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information. 

Add  $1,00  handling  charge  for  orders  under  $10.00,  Note:  Prices  subject  to  change  on  books  not  published  by  73  Magazine. 
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"BIG  SIGNAL"  W2AU  BALUN  * 

"OLD  RELIABLE "  W2VS  ANTENNA  COILS  * 

ANTENNA  KIT 

Thes^  two  old  fni?r>ds*  gel  Together  with  120  feef  of  high 

qu^txi^  ^14-7  strand  copper  dnienna  wire  3nd  a  pair  of 

"ENO^SULATORS"  e^d  insylators  to  create  a  supenor 

80  ihmygh  10  meter.  108  foot  long.  M  power  (1.000  watts/ 

2.000  watts  PEP)  arrtenna.  Insrructions  included 

Prtte  £48,25  plus  $  LOO  handling  charge. 

In  Calif  add  6%  sales  lax.  Masteri:harge  &  Visa  accepted. 


Order  ffoiii:S-F  AMATEUR  RADIO  SERVICES 
4384  KEYSTONE  AVE.,  CULVER  CITY  CALIFORNIA  90230   Ph.  (213)837  4870 


Iron  Powder  and  Ferrite 

TOROIDAL  COR 


Wide  se  lee  Hon  -  Large  stock 
Fast,  one-day  service 
Technical  data  with  each  order 
Write  for  free  Tech-Data-Flyer 


AMIDdN  . 


ywood,    Calif.    91607 


12033  Otsego  Street,     North 

In  Germany:    Elektrontkladen,    Wilhelm  -  Mellies  Str. 

4930    Detmold    18,        West  Germany. 
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lo  get  overseas  trade  leads  like  this, 
you  could  open  offices  in  i27countrie$. 

Or  use  our  computer. 

The  US.  Commerce  Depart  me  nfs 
CO mputer^pe rated  Trade 
Opportunities  Program  (TOP)  can 
supply  you  with  immediate,  continuing, 
specific  leads  tailored  to  your  sales 
objectives  for  any  of  127  countries.  So 
if  you  can't  be  all  over  the  world  at  one 
time,  we*ve  got  the  answer.  To  learn 
more,  write  Secretary  of  Commerce, 
U,S.  Department  of  Commerce, 

B1C-9C,  Washington,  D.C.  20230, 
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Box  234 
Middlebury  CT  06762 


ICOIVI-22S  OWNERS!! 

Get   rid   of   the    CB   dial.    Go  to 
direct   frequency   read*out   in  30 

minutes     and     minimum     cost. 
P ACE-DIAL  wril  do  the  job.  An 

accurately  silk-screened  replace- 
ment dial  and  enough  dry-transfer 
numbers  to  make  hundreds  of 
frequency  combinations.  Tailors 
the  dial  to  exactly  the  frequencies 
you  have  set-up  in  your  ICOM. 
Complete  dial*kit  and  full  instruc- 
tions furnished.  S3.25  ppd. 
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GOODIES 
FROM  ISLAND 

An  unusual  comblnalion  of  rugaedness,  com^ 
pad fi ess.  ar>cl  bandwidth  is  offerGij  by  these 
monoband  hehwhip  antennas.  For  10,  15  &  20. 
all  models  use€'  lapered  element  halves. 

WHIP  Out  hiZ  winding  friinlm(zes  ground 
return  losses  for  nnobile  service.  $1B. 

VEE  2  whip  mverted  V.  Featherweight, 
efficient  radiator  aoes  way  up  there 
easily  Use  with  a  kite  or  balloon  fof 
siiper  DX.  Direct  50Q  feed.  2  lb.  S35. 

BEAM  4  whips:  2  el.,  driven  &  refiectof. 
Ciits  ORhf,  covert  Iht  t>and  ffke  a 
bJQ  antenna,  but  weighs  only  4  lb.  10 
dS  Ub.  B'  l>oom,  12'  eK  direct  50Q 
feed  $75. 

MINI  LP  8  wh1p3;  4  el.  Log  periodic  ceJJ. 
Faatured  In  June  '78  73.  Big  signai 
from  an  8  lb-  antenna,  10'  boom  12' 
ek$17S 

2  week  refund  fitivil^e  on  all  antennas. 

Island  Antennas 
Block  Island,  R I  02807 
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Trans  Com  tss 

Tone  Signaling  Equipment 

La*  sine  T*-a*c  4iii<^uon  of  less  than  1 .5%  THD 

Ptug  in  lont  dcmrni 

EsitcJknt  Tanpcrjiiiu'C  A  frequfiKy  MAbitity 

Low  current  d r^w  using  CMOS  1C'« 

Immunity  to  RF 

Tw(i  year  wsrranty 

DIM  I-  encoder,  from  S29  95.  DTMF  Dei;od«i^.  and  iwo  lonc 
iCqufHEial  lone  entodtri  and  decoders, 

Ordtr  Frnra  or  for  flirt  her  informatinn  cnnt^cr 
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Your  Choice/Our  Choice  Special 

$1  per  Issue 

(Mlnitnuin  order  5  Issues,  your  choice) 

OR  25  Issues  Our  Choice— SIO.OO 
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73,  as  thick  as  Jt  is»  is  more  like  a  floppy  when  it  comes 
to  standing  on  the  booksheH.  Try  the  73  Library  Sheit 
Boxes, , . ,  sturdy  corrugatad  white  dirt  resistant  card- 
board boxes  which  wili  keep  them  from  flopping  around. 
We  have  self-sticking  labets  for  the  boxes,  too,  not  only 
for  73,  but  a(so  for  Kitotaud . , .  and  for  CO,  OST,  Ham 
Radio,  Persona!  Computing,  Radio  Electronics,  Inter- 
face  Age,  and  Byte.  Ask  for  whatever  stickers  you  want 
with  your  box  order.  They  hold  a  fui!  year  of  73, , .  or 
Kilobaud.  Your  magazine  library  Is  your  prime  reference, 
keep  it  handy  and  keep  it  neat  with  these  strong  library 
shelf  boxes . . .  One  box  is  S2.00,  2  boxes  are  $3.00  and 
eight  boxes  are  $10.00.  Be  sure  to  specify  which  labets 
we  should  send.  IHave  your  credit  card  handy  and  call 
our  toll-free  order  number  800-258-5473,  or  use  the  order 
card  in  the  back  of  the  magazine  and  mail  to: 
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WE  A  THER 
SA  TELLITE 

HANDBOOK 
$4.95 


Weather  Satellite  Antenna  Systems, 
Receivers,  How  To  Find  &  Track 

Satellites .  .  . 


WEBTHEB 

snTELtlTC 
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A  complete  satellite 
ground  station  can  be 
built  for  less  than  the  cost 
of  a  good  television  set! 
And  you  don't  have  to  be 
a  mechanical  or  electrical 
genius,  either.  This  text  is 
fully  illustrated  and  you 
will  find  information  on 
simple  equipment,  meth- 
ods for  producing  good 
pictures  from  the  weather 
satellite,  antennas,  re- 
ceivers, monitors,  track- 
ing &  automatic  controL 
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NEW  ON  2  FROM  YAESU 


A  compact  versatile  transceiver  for  the  dedicated  two-meter  DXer,  the  built-in  memory  and 
twenty-five  watt  output  puts  ttie  FT-225RO  far  ahead.  Sae  rt  at  your  dealers  today,  or  write 
for  our  1978  full  tine  catalog. 


SPECIRCATIONS: 
General 

Frequency  Range:      U4-145  MHz,  t4S-146  MHz,   146-147  MHz, 

147-148  MHz 
Frequency  Readout:     Digitat  readout  to  100  Hz.  anaiog  display 

resoIiJik>n  better  than  1  KHz. 
Modes  of  Operation:  LSB,  USB,  CW;  AM,  FM 
Frequency  StablKty;  Within  100  Hz  during  any  30  minute  period  after 

warmup.  Not  more  than  20  Hz  with  10%  line  voltage  variation. 
Intertnedfate  Frequencies:  let  IF=10.7  MHz;  2nd  F-455  KHz, 
Antenna  Impedance:  SO  ohms  unbalanced 
Repeater  SpiH:  600  KHz  installed,  any  spfit  up  to  1  MHz  with  optional 

crystal. 
PowerRequirements:    AC  100/110/117/200/234  VoHs 

DC  13.8  Volts,  negative  ground 


Price  And  Specrtications  Subject  To 
Change  Wilhoui  Notice  Or  Obligatjon 
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YAfSU 


Power  Consumption:  AC  Receive  30  VA 
Transmit  tSO  VA  at  full  output 
DC  Receive  1*2  Amps  Tfansmit  6.5  Amps 

Size:  280mm  (W)?<  125mm  (H}x  315mm  (D) 

Weight:  Approxfmateiy  9  kg 


Sensitivity:  SSB/CW  0,3  uV  for  lOdB  S/N 

FM  0.35  uV  for  20dB  OS 

AM  t.O  uVfor  10dBS/N 
Selectivity:  SSB/CW/AM  2.3  KHz  at  6d@  down 

4.1  KHz  at  60dB  down 

FM  12  KHz  at  SdB  down  28  KHz  at  SOdB  down 
Image  Response:  Better  than  — 60dB 
Spurious  Response:  Better  than  1  uV  at  antenna 
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YAESV  ELECTRONICS  CORP..  15954  DownesfAoe.,  Pammouai,  CA  90723  (213)  633-4007 
U  ELECTRONICS  CORP.,  Eaatem  Service  Ctr..  6t3Redna  Ter..  ClncinnatU  OH  4&1S 
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AMATEUR  RADIO  OPERATORS 
UNIVERSALLY  RESPECT  THE  TS-BZOS 
FOR  ITS  SUPERB  QUALITY,  PROVEN 
THROUGH  THOUSANDS  OF  HOURS  OF 
OPERATING  TIME  UNDER  ALL  ENVIRON 
MENTAL  CONDITIONS.  THE  TS-820S. 
WHICH  COVERS  160  THROUGH  ALL  OF 
10  METERS,  HAS  EVERY  FEATURE  ANY 
AMATEUR  COULD  DESIRE,  INCLUDING 
THE  FAMOUS  IF  SHIFT,  RF  SPEECH 
PROCESSOR  AND  NOISE  BLANKER. 


THE  ULTIMATE  IN  RECEIVER  DESIGN! 
MORE  FEATURES  THAN  EVER  BEFORE 
AVAILABLE  IN  A  HAM-BAND  RECEIVER.  THE 
R  820  IS  A  TRIPLE   CONVERSION  RECEIVER, 
COVERING  ALL  AMATEUR  BANDS  FROM 
160  THROUGH  10  METERS,  AS  WELL  AS 
SEVERAL  SHORTWAVE  BROADCAST  BANDS. 
IT  FEATURES  DIGITAL  AS  WELL  AS  ANALOG 
FREQUENCY  READOUTS,  NOTCH  FILTER.  IF 
SHIFT,  VARIABLE  BANDWIDTH  TUNING, 
SHARP  IF  FILTERS.  NOISE  BLANKER, 
STEPPED  RF  ATTENUATOR.  25  kHz  CALI- 
BRATOR, AND  MANY  OTHER  FEATURES, 
PROVIDING  MORE  OPERATING  CONVE- 
NIENCES THAN  ANY  OTHER  HAMBAND 

RECEIVER. 


TRIO-KENWOOD  COMMUNICATIONS  tNC.  1111  WEST  WALNUT /CO  MPTON,  CA  90220 
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